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Quiet Running 
Without Jar or Rumble 
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Niles Standard Trolle View of Main Hoisting Drum Side. 
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and run in oil. 


Hoisting drum is finished all over, and grooves are cut right-and left-hand; so as always 
to lift load vertically and without twisting. Shafts are of steel, turned and ground to size, 
and are extremely heavy. They are held in position by cap bearings, so as to permit the 
removal of any shaft without interfering with any other shaft. 


Write for Catalog **Niles Cranes.” 
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Now that the impossibility of obtaining 
an adequate number of boys for machine- 
shop work has become practically univer- 
sal, it is worth while to sit up and take 
notice of methods of which the outgrowth 
is that boys fairly stand in line waiting for 
a chance to get in. This is the more re- 
markable if we bear in mind, that while 
most shops have been compelled to give 
up making any binding agreement, in the 
cases referred to, the boys are not only 
anxious to get in, but to sign papers for 
four years’ service as indentured ap- 
prentices. Moreover, while in most shops 
such a thing as an educational qualifica- 
tion is not so much as thought of, in the 
cases to be described such a qualification, 
together with a term of trial service of 
two months is exacted, and the standard 


ESSENTIALS OF THE PLAN 

The essentials of the plan, which I do 
not need to remind the readers of the 
AMERICAN MACHINIST is due to M. W. 
Alexander, are twofold: The boys receive 
their initial training in a special depart- 
ment called a training room where the 
work is selected from the general work 
of the factory in reference to its educa- 
tional value and is performed by the boys 
under the eye of skilled instructors; and, 
along with this, provision is made to con 
duct, during shop hours, a series of 
classes similar to those in the public 
schools, except that the subjects taught 
have direct relation with the factory work. 


THE REQUIREMENTS 
The boys at West Lynn are required 














At the Schenectady works where A. L. 
Rohrer and F. J. Trinder have charge of 
the apprentice training, the educational 
requirements are, as yet, less strict, the 
boys being required to pass an examina- 
tion in arithmetic including fractions and 
and preference is given 
other re- 


decimals only, 
to the sons of employees. In 
spects the methods of selection at Sche- 
nectady do not differ much from those at 
West Lynn. 
THE NUMBER OF APPRENTICES 

The West Lynn system was started in 
1902 with a single training room of about 
1500 square feet of area. It has grown, 
until today, the training room for pat- 
ternmaker apprentices alone covers an 
area of about 4000 square feet, while 
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50 per cent. of the applicants as. ulti- school, or to have reached an equal stage occupy a space of over 13,000 square 


mately rejected. 

Apprenticeship systems were organized 
at the Schenectady works of the General 
Electric Company, in 1901, and at the 
West Lynn works, in 1902. The plan de- 
scribed below, including separate training 
rooms and school rooms for class-room 
work originated at the West Lynn works 
and, as a result of its success there, it 
was carried to Schenectady in October, 
1908. 

Many references to this work have al- 
ready appeared in these columns, out the 
difficulty of obtaining apprentices has be- 
come so widespread and the necessity for 
training apprentices has grown so acute 
that it has seemed worth while to look 
into and publish an account of the work, 
because there can be no question that the 
methods followed do obtain a superior 
class of boys and that they do make them 
into superior workmen. 


of proficiency. In some cases boys apply 
who have acquired the requisite knowl- 
edge in evening schools or other educa- 
tional institutions, and such boys, being 
the last ones to be rejected if their educa- 
tional equipment comes up to the required 
standard, are accepted after a successful 
examination to determine their profi- 
ciency. 

There is also a rigid selection based on 
the personality of the applicant and his 
adaptability to the work. Following his 
provisional acceptance he is given a two 
months’ trial term, at the end of which 
period if he proves to be satisfactory 
and should he still wish to sign the in- 
denture papers, he is accepted as an ap- 
prentice. This, however, does not mean 
that his acceptance is beyond recall, as he 
is subject to discharge at any time should 
it become clear that he is not fitted for 
the work. 


feet. Arrangements are now being made 
to add to this a further space of about 
7000 square feet and an additional equip- 
ment of machine tools for it is being in- 
stalled. 

The total number of boys who have 
completed the four years’ course at West 
Lynn stands at 101; of these, 61 are 
now employed by the company, of 
whom 7 hold positions at the works as 
assistant foremen, 5 as inspectors and 12 
as jig and fixture designers and drafts- 
men, the remainder serving as skilled me- 
chanics. Many of these will, no doubt, 
be advanced to responsible positions with- 
in a few 

At Schenectady one of the apprentices 
who is not yet out of his time, has shown 


years. 


such aptitude for a special class of die 
work that he is already slated for a posi- 
tion of gang boss in charge of the work 
when his term is completed. 








Of those who have applied for positions 
and have been rejected without trial no 
record has been kept, but the strictness 
of the selection and the popularity of 
the work are sufficiently shown by the 
fact that since 1902 only 557 have been 
allowed to sign the regular agreement, 
although over 1000 were admitted to the 
trial period. Of these 557 indentured 
apprentices 101 as stated, have gradu- 
ated; 124 were dismissed after the sign- 
ing of the contract because they were 
found to be not adapted to the work; 50 
were discharged for other causes, such as 
insubordination and so forth; 84 broke 
their contracts, and 39 were released be- 
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nectady school, in October, 1908, the 
works had taken apprentices on the old 
lines and 395 apprentices were in the 
shops at that time, and 79 in the drawing 
room. 

The increase of those who have passed 
the trial term and have been accepted be- 
ginning with last April is shown by the 
following table: 


RE Tacx iaia the erhten ee a ak 364 
ED aks ewe Ges ark 376 
RS 0 on Sewn ie wae eee eae 396 
See owes keane paves aee 409 


During this interval a total of 129 
boys have applied for admission, and, as 
shown above, 36 were permitted to sign 
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because the system has long been ac- 
cepted there as a successful enterprise 
and instead of keeping a waiting list it 
is the policy of the company to enlarge 
the accommodations for the school pre- 
cisely as they would enlarge any other 
department of the works as rapidly as 
enlargement is called for. The contem- 
plated addition to the training room above 
referred to is an illustration of this policy. 


ECONOMY OF THE APPRENTICES’ WORK 


So much for the success of the system 


in accomplishing its main object; namely, , 


the attracting of desirable boys. When 
it comes to the second and nearly as im- 
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cause of sickness, removal to other lo- 
calities, going back to school and other 
good and sufficient reasons. To come 
down to more recent figures, 257 were 
provisionally accepted and started on the 
trial term between January | and Novem- 
ber 1, of whom 147 have failed to satisfy 
the requirements, leaving 110 still at work 
in the training room, of whom some of 
the more recent ones will no doubt drop 
out. There are at present 212 appren- 
tices in training at the West Lynn works 
The total number of boys who have com- 
pleted their time at the Schenectady 
works is 347, of whom 223 are now em- 
ployed in the shops. 

Prior to the reorganization of the Sche- 
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the agreement. In addition to these, 21 
are now undergoing their preliminary 
trial, while 37 have passed their ex- 
amination and are on the waiting list. 
Eleven others failed to pass the examina- 
tion but appeared to be of so promising a 
character that instead of being rejected 
outright, they were promised another 
chance. 

These figures are given at length be- 
cause they show better than any gen- 
eral statement could that here is a sys- 
tem of apprenticeship that is in such de- 
mand as to permit rigid requirements and 
close selection. 

At the West Lynn works there is prac- 
tically no waiting list of good candidates 


portant point; namely, the cost of the 
work done by the apprentices, no such 
clean-cut exhibit of figures can be made. 
C. K. Tripp, who is in direct charge of 
the practical training of the apprentices 
at the West Lynn works is more than 
ordinarily prolific of ideas and frequently 
uses different methods of manufacture 
from those ordinarily employed, although 
the work done in the training rooms is 
identical with that done in the main 
works. This with other causes makes it 
impossible to present a comprehensive 
showing of the cost of the work based 
solely on the efficiency of the apprentices, 
and, for the present purpose, no other 
comparison would be satisfactory. 
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It may be said, however, that the Gen- 
eral Electric Company is entirely satis- 
fied with the results achieved. Seven 
years of experience have demonstrated 
that an apprentice system, developed on 
broad and sound lines and ably man- 
aged, is no source of expense to the man- 
ufacturer although this point is, of course, 
one of secondary importance, the proper 
traitiung of skillful and intelligent me- 
chanics being always the main object of 
the system. It should be added that this 
conviction contrary to preconceived 
ideas, Mr. Alexander having had to use 
some persuasion in getting the company 


is 
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ducts of other departments, passing the 
same inspection on the way. I discussed 
the subject of the quality of the work 
with the inspector, and was told that the 
percentage of the rejections of the pro- 
ducts of the apprentice department is 
smaller than that of any other depart- 
ment of the works. 

To get still closer to 
shows an armature shaft 
large number were just passing the in- 
spector’s hands on the occasion of my 
visit. The engraving is from a working 
drawing and is given to show the limits 
to which the work is done. The common 


figures, Fig. 1 
of which a 
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ADDITIONAL EXAMPLES 
to give his plan a trial because of the be- 
lief that it might prove rather costly, and 
the in the and 
equipment of the training rooms are the 
direct result of the demonstration that 
the system is not a tax on the company. 


successive increases size 


SOME OF THE WoRK DONE 
The third leading point to be con- 
sidered is the success of the school in 
training efficient workmen, and here 


again, fortunately, we can get close to 
facts which are just as good as figures. 
The products of the training rooms go to 
the assembling department with the pro- 


OF 
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fractions indicate scaled dimensions, 
while the decimals call for the use of the 
micrometer. 

An accurate account of the number of 


similar pieces passing the inspector’s 
hands during an entire week shows that 
of a total of 1323 shafts 34 were re- 
jected—about 2'; per cent. Similarly of 
173 cast-iron pulleys of various sizes be- 
low 15 inches 5 were rejected, and of 312 
clutch armature parts 2 were rejected. 


It should be remembered, however, that 
the fact that a piece is rejected does not 
necessarily signify that it is spoiled. In 
the case of lathe and grinding-machine 


3 


work, especially, the tendency is for 
pieces to be too large rather than too 
small, and when rejected because too 


large they are, of course, sent back to the 
apprentices and the errors are corrected. 
That was the case with all of the pulleys 
and most of the shafts. 

I found plenty of other illustrations of 
the high quality of the work turned out 
by the apprentices. Figs. 2, 3, 4 and 5 
show, assembled and disassembled, va- 
rious molds for the production of special 
insulating pieces made of a suitable com- 
pound and under pressure. 

In the case of Fig. 2 the mold consists 
of a confining die with two oblong rings 
through which steel pins pass and a cen- 
tral plug. It will be seen that the rings 
may, if the workmanship is good enough, 


be reversed with respect to one another 


and also with respect to the plug and 
outer die, making a total of eight possible 
combinations in which the entire mold 
may be assembled, and when these re- 
versals are made the parts fit regardless 
of the manner in which they are as- 
sembled. 


The same thing is true of Fig. 3, in 
which the reader will note the increased 
severity of the test due to the increased 
complexity of the outline. Fig. 4 shows 
a mold of still more complex 
such indeed that only a single 
is possible, but in this test it makes good. 
Fig. 5 still another mold with 
which only a single reversal is possible, 
this involves fits by the six 
This mold is shown chiefly 


outline, 
reversal 


shows 


although 
dowel pins. 
because of its character, which is that of 
the die sinking, and one must go far to 
find a better piece of die sinking than it. 

I made the necessary trials to convince 
of the pieces 
as stated, 


myself of the reversibility 
and can for the facts 
and as regards the character of the fits, 
that they are not first 
are, of course, of steel 


vouch 


no one Can Say 


class. The molds 
throughout. 
Similar exhibits by manual-training 
schools, made without regard to the time 
expended, are not unusual, but these tools 
differ in that they made 


mercial proposition, and because experi- 


were as a com- 
ence has shown that the boys make them 


as well and as cheaply as the regular 
toolmakers. 

It is not, of course, pretended that all 
of the apprentices acquire sufficient skill 
for such work, though all capa- 
ble are given the opportunity. The shafts 
and pulleys were all made by apprentices 
of than year’s service and the 
molds shown were all by appren- 
tices of about two years service, and are 
but few of many that might be shown 

Figs. 6 and 7 show two multiple-spindle 
drill heads made by the apprentices. The 
drill spindles are located in concentric 
circles, there being 22 spindles driven by 
a complicated nest of gears in the heads 
and with drill heads there go ap- 


propriate jigs as shown. The grouping 


who are 


less one 


made 


these 








of the spindles is such that but four 
changes of location of drill head and jig 
are geometrically but those 
changes may be made as in the case of 


possible 


the molds. 

No effort has been made to obtain sam- 
ples of work of apprentices who have al- 
ready finished their time in the training 
room and are now working for the re- 
mainder of the apprenticeship with and 


“work is of a 
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classified, the first part being devoted to 
the making of cast-iron parts of the vari- 
ous products of the company. Naturally 
much, though by no means all, of this 
character which requires 
only a moderate degree of skill, as, for 
example, the making of pulleys, which 
are done strictly by manufacturing and 
highly novel and interesting methods. 
Other parts, as for example, those of a 
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among the regular journeymen in va- friction clutch, of which the company 
rious departments of the works, for it makes much use, are finished on the 
might be claimed that such work repre- grinding machine and between close 


sents the joint efforts of mechanics and 


apprentices. No such claim can, of 
course, be made relative to work per- 
formed in the training rooms, as there 
are no journeymen working in these 
places 


PROGRESSIVE ORDER OF THE INSTRUCTION 


The work done in the training room is 


limits. 

The second part is devoted to the man- 
ufacture of steel parts, including many 
small shafts for motors, which are ground 
to close limits, one of the first things that 
struck my eye being a boy of less than 
three months’ term of service, who was 
operating a Norton grinding machine with 
the air and manner of a veteran and 


> 
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doing work withtn limits of a quarter of 
a thousandth. 

The third part, which is the largest of 
the three, is devoted to work of a more 
general character, including much jig and 
tool work, of which the molds and drill 
heads already shown are examples. One 
of the most recent products of this room 
is a vertical precision tool-room milling 
machine, of which the general design is 
due to Mr. Tripp, while the drawings, 
patterns and all machine work are the 
products of the apprentices. This ma- 
chine has proven so useful that other 
factories of the company have ordered 
duplicates of it, which are now in pro- 
gress. It will be illustrated in these 
columns in the near future. 

The work to be done in the additional 
space referred to, is to be similar to that 
already mentioned, although it will prob- 
ably include more complete examples of 
manufacture of assembled elements of 
complete machines. 


APPRENTICE TEACHERS 


The cost of instruction in the practical 
work has been greatly reduced by a plan 
which has proved to be so successful 
that it is looked upon as one of the most 
important of the methods followed. 

Instead of every operation being taught 
to each boy by a regular instructor, the 
plan makes each boy a teacher of the one 
who follows him on a given piece of work, 
his own promotion being dependent upon 
his ability to start his successor off suc- 
cessfully in his own footsteps. Of 
course, the regular instructor follows 
these teams from time to time to make 
sure that the work is done in the proper 
manner. The day I was there a dozen 
examples of this practice were before 
my eyes. 

This plan is found to cultivate thor- 
oughness and a certain pride which is nat- 
ural to the teacher’s function and to a 
large extent to develop any latent fore- 
manship talent which an apprentice may 
possess. It might be supposed to intro- 
duce and perpetuate erroneous and even 
slipshod methods, but the fact that a 
regular teacher supervises it all, makes it 
impossible for errors to go very far be- 
fore they are discovered, and, of course, 
when discovered, the teacher apprentice 
is the one who gets called down. 

In this connection it should be added 
that derangements of the machine tools 
are handled by the boys to the extent that 
they are required to locate the trouble, 
and if within their power to fix it. This 
plan is adopted because of its import- 
ance in familiarizing the boys with the 
machines, and it thus assists in making 
them independent mechanics and not 
mere operatives. 

A noteworthy feature of the training 
rooms is their remarkable neatness. This 
is exacted as a part of the training of 
the apprentice in proper habits, and as a 
matter of fact, a watch factory could 
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scarcely be kept in better order than the 
training rooms. Another feature which 
was adopted for its educational value is 
the use side by side of line shaft and 
individual motor driving with appropriate 
layout lathes of the former class being 
arranged parallel with the side wall and 
those of the latter perpendicular thereto. 

One of the most pronounced and grati- 
fying developments of the work is the 
number of applications from the sons of 
workmen, foremen and other officials of 
the company which are regarded as a 
high indorsement of the value of the 
training given. A large number of appli- 
cations are also received from sons of 
tradesmen who deal with the company 
and also come in contact with the general 
public. It appears that parents with 
sons on their hands often apply to these 
men for places for their boys, and by 
placing before them the oppastunities 
offered a large number of such inquiries 
have been directed to the school. Many 
others have come through the Young 
Men’s Christian Association, public-school 
principals and superintendents and cus- 
tomers of the company. 


WaceEs PAID AND TERMS OF SERVICE 


The wages paid at West Lynn are as 
First six months, 8 cents per 
hour; second six months, 10; second 
year, 12; third year, 14; fourth year, 
16'4, with a bonus of $100 at the com- 
pletion of the term. 

The machinists’, patternmakers’ and 
molders’ trades are taught primarily, al- 


follows: 


though limited opportunities are also 
offered for instruction in steamfitting, 
tinsmithing, blacksmithing and a few 


other minor trades. Apprentices in black- 
smithing and molding receive somewhat 
higher rates than the others. 

While the length of the term is four 
years, it is not all spent in the training 
rooms. After acquiring a reasonable de- 
gree of efficiency, the boys are frequently 
“loaned” to other departments of the 
works as helpers, or to supply a tem- 
porary vacancy or need, and after about 
2 or 3 years in the training rooms, 
dependent on individual capacity, the ap- 
prentices are regularly transferred to the 
other departments where they work 
alongside of the regular force of work- 
men, but still under the control and direc- 
tion of the superintendent of apprentices. 

No account has been taken here of 
boys who wish to prepare themselves for 
careers as machine draftsmen and de- 
signers. At West Lynn only high-school 
graduates are admitted as draftsman ap- 
prentices for a course of three years at 
a compensation of from 10 to 20 cents 
per hour. Half of this time is spent in 
the shops and the remainder in the draw- 
ing office. 

At Schenectady both high-school and 
grammar-school pupils are admitted as 
draftsman apprentices, the course lasting 
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four years at regular apprentice wages, 
and about a year being spent in the shops, 
the remainder in the tracing and drafting 
departments. 
tems at West Lynn and Schenectady are 
partly due to local conditions, the West 
Lynn works being so situated in reference 
to school population, that stricter require- 
ments of admission and a higher standard 
of work can be more readily enforced. 
The underlying principle, however, is the 
same—skill and industrial intelligence 
combined can only make the right kind of 
mechanic and give him the foundation for 
future activity as foreman and superin- 
tendent. 


THE CLASS-ROOM WoRK 


At both the West Lynn and Schenec- 
tady works several class rooms are fitted 
up very much like ordinary school rooms, 
and to the work done in these rooms 7'% 
hours per week at West Lynn, and a 
somewhat smaller amount at Schenectady 
are devoted, the work being done during 
shop hours and the apprentices being 
paid for the time spent in the school 
rooms precisely as they are for that spent 
in the shop. The subjects taught—al- 
ways with strict reference to the work 
going on—are arithmetic, algebra, geom- 
etry, plane trigonometry, drawing and 
physics, the last including mechanics and 
electricity. 

At first sight this seems like an ambi- 
tious program for the amount of time 
available, but 7'< hours a week stretched 
through almost four years is sufficient 
for the accomplishment of a good deal, 
and in addition to this special influences 
are at work. Professor Schneider has 
found, in connection with his codperative 
plan of engineering education, that the 
codperative students do as much school 
work in one-half the total time as the 
regular students did in the entire time, 
and the more recent experience of the 
codperative plan as applied to industrial 
education at Fitchburg, Mass., of which 
we shall have more to say later, teils the 
same story. With the alternation of work 
between the physical and mental, each, 
no doubt, acts as a vacation for the other. 
They provide that variety which boys 
want and need, and insure that the school 
work is done with bright, unwearied 
minds and without the possibility of its 
becoming a piece of drudgery. In addi- 
tion to this it must be remembered that 
the boys are picked boys, and that the 
constant question of the young mind, 
“What is this good for?” finds here al- 
ways a ready answer, the fact that the 
problems given relate directly to the 
work in hand adding another stimulus. 
If the coédperative work at Cincinnati and 
Fitchburg tells a true story, then these 
7 hours per are nearly, if not 
quite, equivalent to 15 hours ir the usual 
public school, and it is entirely clear that 
in estimating the amount of work that 
can be done in the time available, in com- 


week 


The differences in the sys-. 


parison with the work done in public 
schools, the value of the hours spent 
upon it should be considerably increased. 


EXAMPLES OF THE SCHOOL PROBLEMS 

Instead of attempting to describe in 
general terms the kind of problems that 
are put before the boys in the class 
rooms, I have thought it best to give a 
few examples of those problems. Some 
of those which follow are taken from 
the works at West Lynn and some from 
that at Schenectady: 

A molder receives $18.75 for molding 
480 lamp bases. What is the cost per 
pound for the molding if the average 


weight of each lamp base is 1834 
pounds ? 

A molder receives (a) dollars for 
molding (b) lamp bases. What is the 


cost per pound for the molding if the 
average weight of each lamp base is (c) 
pounds ? 

In the last problem let (a) = $10.72, 
(b) 493 and (c) = 8%. What is 
the cost per pound ? 

This method of first presenting a prob- 
lem in concrete numerical form, then in 
the general or algebraic form, and finally 
of solving an arithmetical case by alge- 
braic methods, is very generally fol- 
lowed at West Lynn, being in fact a 
feature of all the following problems 
taken from that place, although, having 
given one example o? it, it seems un- 
necessary to repeat the illustration. 

It is desired to shrink-fit a pin into an 
iron casting so that when the casting is 
heated to a cherry red it will slip on the 
pin and when cold will be a tight fit. Al- 
lowing 0.001 inch per inch diameter of 
pin for shrinkage what size hole will it 
take for a pin 23/32 inches in diameter ? 

The forward speed of a planer is 25 
feet per minute and the tool advances 
inch across the work per stroke. The back 
stroke of the planer is faster than the 
forward stroke. Assume the forward 
stroke to be 26 inches and the width of 
the piece being planed 11'4 inches, and 
figure the approximate time to plane the 
work once over. 

With good quality of coal the average 
steam consumption is 134 pounds per in- 
dicated horsepower per hour for a 1400- 
horsepower triple-expansion engine run- 
ning condensing. How long will it take 
to consume 250 tons of coal provided the 
engine averages a 14'4-hour run for each 
24 hours ? 

A punch and die are to be made for 
punching inch diameter hole in boiler 
plate 3/16 inch thick. Allowing a total 
clearance of the boiler-plate thickness 
between the punch and the die, what is 
the diameter of the die hole ? 

An order is received for 320 
plugs, the metal part to be of brass rod, 
in diameter and of dimensions 

the sketch.* How many feet 


switch 


inch 
shown in 


*Sketch omitted. 








of stock will be required, allowing 1/16 
inch for cutting off? How many rods 
6 feet long will be required? How many 
inches of material will be left over from 
each 6-foot length? How many inches 
will be left over from the last rod? If 
¢-in. brass rod weighs 0.395 pound per 
foot how many pounds will be required 
for the above order? If this material 
costs 16 cents per pound what will be the 
total gross cost of the material ? 

A 2-horsepower, 1100-revolution 
motor, fitted with a 3 
pulley drives an 18-inch 
fitted with an 8-inch pulley. What is the 
the emery wheel in per 
For the same size pulley and 


per 
minute -inch 
emery wheel, 
speed of feet 
minute ? 
speed of motor what would be the speed 
per minute of a 24-inch emery wheel ? 

\ Le Blond lathe having the general 
shown in the 


arrangement of gears 


sketch* and the pitch of the lead screw 


being six what thread will it cut? Hav- 
ing the same arrangement except that 
the screw gear is not known what gear 


shall we use in order to cut a screw of 
eight threads per inch ? 

Desiring to turn a pulley 4 inches wide, 
diameter at the 


at the edge on an arbor 


6 inches crown, 5 
inches diamete! 


10 inches long what is the taper per foot 


Hiow far must the tailstock be set over 
when using an arbor 12 inches long ~- 
How far must the tailstock be set over 


when using an arbor 8 inches long > 
These examples could be multiplied in- 

definitely but those given are sufficient to 

purpose of the 


Tact 


the spirit and 
work. In 


that in many cases the various pieces re- 


illustrate 
class-room view of the 
ferred to in the problems are made in the 
training rooms, the manner in which each 
kind of work acts to stimulate interest in 
the other is self evident. 

RESULTS 


COMMENTS ON THI 


In connection with this work two facts 
stand prominent: First, the rapid 
quirement of skill, and second, the re- 


ac- 
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markable amount of work done. To me 
the first is not surprising. Between the 
methods used here and those. which com- 
monly obtain, there can be no compari- 
son. The fact is that the world knows 
but little of the possibilities of system- 
matic trade teaching or of the rapidity 
with which skill may be acquired under 
deliberate teaching work so taken 
up as to present a suitably arranged and 
graded series of exercises. Such experi- 
one to accept the 
ability to do 


with 


ence as it has leads 
rapid acquirement of the 
good work. 

When, however, we the 
amount of work which these boys accom- 


consider 


plish, the results are contrary to universal 
experience. On this point, however, I 
was not able to get much light—those in 
charge of the work being very much 
disposed to accept the results as a matter 
Unlike the acquiring ofthe 
regard 


of course. 
ability to do good 
to the time expended, the manual training 
schools offer no parallel, since the work 
always done without 
extrava- 


work, without 


of those schools is 


to and, in fact, with an 


regard 
gant expenditure of time. 

Much of the success is, no doubt, due 
to the fact that the boys are a picked 
lot, and that under the same 
pressure to make good that every work- 


they are 


man is. Dismissals of those who do not 


make good, have an effect upon the 
others which need not be described. The 


arrangement under which the apprentices 
by themselves is 
The 


compared 


room 


rfactor. 


first in a 
another 


are at 
no doubt 
their work’ is 
that from other departments of the works, 
and they know it. Their awkwardness 
and ignorance are not subjects of ridicule 
by their elders, nor are they constantly 
humiliated by the regular run of practi- 


cost of 


constantly with 


cal jokes which pervade all machine 
shops. Moreover, just as the shop work 
stimulates interest in the class-room 
work, so no doubt the classroom work 
acts to stimulate interest in the shop 
work. 
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Whatever the reason may be, and I am 
far from saying that the above explana- 
tion is sufficient, there is a spirit of snap 
and go about the training rooms that is 
quite different from the usual listlessness 
of apprentices. 


A SUMMARY OF PROGRESS ALREADY MADE 


As results of the voluminous discus- 
sions of recent years we now have in this 
examples of four systems of 
trade teaching: First, the trade school, 
conducted as part of a manufacturing 
enterprise; second, the trade school con- 
ducted as part of the public system of 
education; third, the trade con- 
ducted as a private enterprise, and fourth, 
the codperative system in which the trade 


country 


school 


teaching, properly so called, is conducted 
in a manufacturing establishment, while 
the class-room work is done in the public 
schools. 
Of these the General Electric Company 
admirable example of the 
That it is a successful enter- 


supplies an 
first class, 
prise there and that it is not a tax upon 


the company seems to be demonstrated. 


The limitation of its usefulness depends 
upon the fact that in the small works 
which form such a large percentage of 


American manufacturing enterprises, its 
cost would be prohibitive, although it is 
easy to use this as an excuse and reject 
the | are of a 
to amply justify its installation. 


plan for works which size 

As a result of the experience at Lynn 
Mr. Alexander gives it as his opinion that 
the system may be profitably conducted 
without being a tax upon the employer 
in shops employing as few as 500 men, 
while below that the plan for cooperation 
in conducting the class-room work as 
successfully carried on at Bridgeport, 
Conn., offers a practical way out. 

That real progress is being made in 
connection with industrial education and 
that we shall soon know the results and 
the possibilities of the four methods out- 
lined above is clear. 








A Composite Measuring Tool 


By C. D. Bingham 





a 





Having occasion to use a device which 
would not only indicate but measure the 
increasing diameter of a cylinder during 
of electroplating and thus 
thickness of the coating, I 


the process 
ascertain the 
have united two Starrett tools with some 
slight additions purpose, and 
the performance of the composite tool has 


for such 


been exceedingly satisfactory in use. 
The tools thus united are a Starrett 
micrometer caliper gage No. 24 and uni- 
versal test indicator No. 64. 


The caliper gage consists of a gradu- 
ated steel scale fitted with slides, one to 
be set at zero and the other in two parts, 


*Sketch omitted 


one of which may be set at any desired 
point with the set screw provided and the 
other part then adjusted by means of a 








TOOL 


A Composite MEASURING 


micronicter-head screw. This device will, 
therefore, caliper and measure any cyl- 
inder up to about 37, inches diameter, 
the legs of these slides being 2 inches 
long, measured from the lower edge of 
the scale. But I desired to caliper a 
cylinder from 8 to 10 inches diameter 
and further required the contact points 
to have a considerable degree of elas- 
ticity, which was accomplished thus: An 
extension piece was fitted to the leg of 
the fixed slide provided with a clamp at 
its lower extremity to carry a 3-inch 
length of 3/16-inch drill rod, the object 
of the latter being to “square” the caliper 
with the cylinder being measured. The 
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leg of the other slide is provided with a 
shorter extension piece, its lower ex- 
tremity being flattened into a disk to carry 
the clamping device of the test indicator. 

I found, however, that this clamping 
device did not hold securely enough for 
my purpose, and hence clamped upon the 
leg at the proper place a U-shaped piece 
to inclose the protractor of the test indi- 
cator, provided with set screws abutting 
upon either end of the protractor with 
which the entire indicator can be swung 
upon its center through a smali arc. The 
relative lengths of the extension pieces 
are such that the contact point of the in- 
dicator and the center of the drill rod are 
the same distance from the edge of the 
scale when the indicator is at zero. 

The tool is thus operated: The 
tionary slide being set at zero on 
scale, the movable slide is placed in con- 
tact with it, being then itself at zero. In 
this position one of the set screws gov- 
Swinging movement of the 
slacked off and the other 


sta- 
the 


erning the 


protractor is 
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advanced until the indicator point comes 
to the farthest right-hand division mark 
on the protractor. I may say that the 
regular test indicator has the zero mark 
in the center of the protractor, the point 
indicating 0.015 on either side of this 
mark, but for my purpose I regard the 
right-hand end of the protractor as zero, 
and thus get a range of 0.030 inch. 

If, now, the cylinder to be measured 
is, say, a little over 8 inches diameter, 
the movable slide is moved back to the 
8-inch division on the scale, the clamping 
portion being fixed by the set 
The finer adjustment to bring it exactly 
to the desired mark may then be had by 
the micrometer screw. As the 
instrument will both caliper and indicate 
any distance between 8 and 8.030 inches. 


screw. 


now set 


Should the diameter exceed the latter 
figure, the movable slide can be moved 
further back any desired number of 


thousandths by the micrometer-head 


screw, such amount being added to the 
reading of the indicator point to find the 


~ 


exact diameter. It is true that the diam- 
absolutely 


to the 


eter thus ascertained is not 
accurate, but the error is confined 
slight deviation from a line parallel with 
the scale of the contact point as it swings 
on its center. But the error is very small, 


and is negligible in my use of the tool. 


The great advantage of this instrument 
over a “firm joint,” or any fixed caliper 
is the flexibility afforded by range of 
0.030 inch, which the pro- 
With the usual caliper set approx- 


for its service it either goes over 


the 


test indicator 


\ ide Ss. 
imately 


the work or it doesn’t, and in either case 


the amount over or scant is an unknown 


quantity Even its setting at the exact 


diameter of a cylinder is a matter involv- 


ing the “personal equation,” and the 
diameter can then be only approximately) 
ascertained by afterward measuring the 
distance between the contact points, 


These difficulties are largely obviated by 


composite instrument above 


the use of the 


d escri be d 

















A Trimming Die for L 


ace Machine Combs 














By Jean Jean 








readers will recog- 
nize as a comb of a lace machine. They 
are made from cold-rolled iron of a spe- 
cial temper and 0.022 inch thick. 
Owing to a change of patterns of the 
lace being made on the machines, it was 
found that the distance BC was too wide 
to allow the necessary spring for proper 
working, and it was proposed to reduce 
this width to the dotted line. 
The machine 


A shows what many 


are 


is 8000, 


each 


number in 











a. 








is a piece of rubber to act as a spring 
GG are two set screws to clamp the die 
E HH are balls, with 
plates, springs and grub 


pressure on F against the face of E and 


two -inch 


screws to give 


low a vertical move- 


at the same time to al 
ment of / 
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THe Work AND THE DIE 


and having no milling machine I designed 
the trim them in a hand 
press. D is a gray-iron casting; EF, part 
»9f the die with the shape of the tongue 
worked out female. F, the other ‘part of 
the die, is worked to fit in E. Beneath F 


tool shown to 


The top surface of the punch F is ma- 
chined at the back as a gage for the 
comb, so that when it is in position to 
be trimmed it projects to the dotted lines 
I is the punch, shaped 
The lower 


shown on die E. 
to the new form of the comb. 


arranged to be 1/52 inch above 
die E. 

[he punch 7 descends, clamps the comb 
between and F, and 
descend the rubber spring 
and descend 
the cutting edge E, which trims the comb. 

On the return of the ram the die /} 
operation is 


die / IS 
the 


she iring 


itself continuing to 


compresses 


allows the die F to below 


position and the 


regains its 


repeated It proves an excellent and 


cheap way of doing the job, the trimmed 
edge being as free from bur and as flat 
as a new cut blank We did 16,000 and 
the tool is good for 160.000 more 








A Holder for Flat Head 
Machine Screws 
By D. H. Smith 








line-cut shows a holder which I 


The 
use for holding flat-head 


ae ya®” | 


machine screws 
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A HOLDER FOR FLAT-HEAD MACHINI 
SCREWS 
while rethreading them. A is made of 
flat cold rolled and can be casehardened 
if necessary B is made of tool steel 
and tempered. C is an ordinary fillister- 
head machine screw. D is the screw 


being held. 
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EXHIBITION 4xoplanes, Liplanes 
and 


Engines for Airships 


treaks. Also 











BY I. W. CHUBB 











The International Exhibition of Aérial 
Locomotion, held in the Grand Palais, 


Paris, from September 25 to October 17 
last, and organized by the L’Association 
des Industriels de la Locomotion Aeri- 
enne was, as all the world knows, a great 
success. Most of the interest evoked was 
due to the display of 26 or more full size 
heavier-than-air flying machines, the ma- 
jority of which, though not all, had actu- 








ally flown. But in addition there 
balloons of various types, a few machine 
tools, a retrospective exhibition, which in- 
cluded the 1903 Wright machine, a couple 
of motor boats, and 


incidentals, the 


were 


a number of acces- 


sories and scope being 


sufficiently wide to include in the galleries 


not only flying-machine toys, but even 
billiard boards. Suspended above the 
ground, the dirigibles almost escaped at- 
tention, except by those who took a gen- 
eral rather than a detailed view of the 
exhibits. 

The views offered in Figs. 1 to 3 in- 
clude fairly well the whole of the more 
open part of the exhibition, with which 
alone the present articles will concern 
themselves. Fig. 1, illustrating the center 


of the hall looking from the main en- 
trance, shows the Blériot monoplane, the 
welcome invader of England, occupying the 
central position. The machine was, how- 
ever, on October 14, removed to the Na- 
tional Conservatoire des Arts et Métiers, 
in Paris, having been presented by the 
proprietors of the “Matin,” who had pur- 
chased it from M. Blériot. Ranged round 
it in “places of honor’ were the four 


matter of fact, entirely French, except 
as regards one or two English engines. 


THE BLERIOT MONOPLANES 


Turning to the aéroplanes shown, it 
will be unnecessary to say much about 
the Blériot cross-channel flyer. Another 
Blériot machine, on a _ second stand, 
showed the body skeleton, and in par- 
ticular exhibited the method of steering 
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stands showing the Wright, Antoinette, 
R. E. P. and Farman machines, while 
Straight ahead at the back were the 


Voisin and another Blériot machine, the 
remainder of the full-sized heavier-than- 
air machines being placed generally to 
right and left along the length of the 
hall. 

\ word may be as to the stand 
decoration. This of uniform char- 


acter, chiefly lattice work, painted bluish- 


said 


was 


gray, while each machine was on a 
slightly raised platform covered with a 
bluish carpet. The character of the 


decoration can be seen in the views men- 
tioned, and also in Fig. 4, which shows 
the “Avia” monoplane. The exhibition, 


intended to be international, was, as a 


CENTER OF GRAND PALACE 


used. At the lower end of a vertical 
pillar is a shallow metal bell, to the rim 
of which the control wires are attached. 
The pillar has universal joints and is 
turned by a small steering wheel, placed, 
of course, in front of the seat. Owing te 
the bell arrangement, if the pillar as a 
whole is moved in a cross direction, two 
control wires can be put in tension at 
once, and in this way both the elevating 
action and the warping motion can be ad- 
justed simultaneously. Another Blériot 
machine, of the No. 12 type, however, 
has a chain-driven four-blade screw 
which, it will be remembered, is in front. 
Special wings for the turning action seem 
now dispensed with here. As regards the 
Wright machines on adjoining stands, 
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except in small details, but little change 
seems to have been made as compared 
with earlier models. A Wright biplane 
was, however, one of the few machines 
shown designed for a passenger. 


THE FARMAN MACHINE 


The Farman machine is generally of 
the type shown in these columns, hereto- 
fore. Winglets are fitted at the backs of 
the planes. The rudder is twin and is 
controlled by the feet. The elevator is 
controlled in conjunction with the side 
wings by lever. The illustration shows 
the position of the driver in front of the 
bottom plane, while tied by two V-frames 
is the elevator in front, the engine and 
propeller being at the back. Two skids 
are employed in alighting, two wheels 
being carried on top and held in position 
by rubber strips. As in almost all the 
machines, these wheels are pneumatic- 


AMERICAN MACHINIST 


in America, an explanation is offered. 
The monoplane wings spring from the 
body with bird-like effect, and the special 
tail and rudder will be noted. The frame 
is entirely of wood, and in front the 
body, of regular boat form, is planked 
with mahogany, and at the back it is cov- 
ered with fabric, like the wings. The 
tubes for the radiator are in two panels 
along the body. Unlike the photograph, 
in the newer form the rudder has a ver- 
tical fin on top only. Flat tail planes are 
used. This machine has warping wings 
controlled by wires. A handwheel on the 
right controls hight, another on the left 
transverse stability, and a pedal the di- 
rection. Two handles regulate the spark 
advance and the carburation. The avia- 
tor is placed behind the engine, in the 
frame, just at the back of the wings. 
The 100-horsepower Antoinette shown 
was about 49 feet over the tips of the 


tened circular section. Changes have 
been made in the design to reduce head 
resistance. Unlike the Antoinette ma- 


chine, where the wings at the outer ex- 
tremity rise considerably above the avia- 
tor, in the R. E. P. machine they tend 
downward. The machine now has no 
horizontal rudder at the back, and vertical 
motion depends on the angle of the main 
planes. The steering rudder has been 
placed above the _ feathering plane. 
Wheels are usually placed at the wing 
tips as well as under the tail and at the 
front for manceuvering. 


THE VoIsIN MACHINE 


The Voisin machine shown was the 
most recent form. The former front ele- 
vation rudder is now removed, its func- 
tion being performed by the tail. In the 
old type, as exhibited, a central swivel- 








tired. Two petrol tanks are hung by 
wires and, like the seat, are adjustable 
for position to get correct balance. The 
seating arrangements included space for 
a passenger behind the aviator. 
THE ANTOINETTE MODELS 
Of the Antoinette aéroplanes, two 
models were shown, similar in most re- 
spects, except that one had a 16-cylinder, 
100-horsepower engine, and the other an 
8-cylinder, 50-horsepower engine. The 
machine, larger than the Blériot, is, of 
course, well known in Europe, both by 
reason of its positive success and also 
by its unsuccessful attempt to cross the 
English Channel. As, however, the type 
does not appear to be so well recognized 
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planes, and an overall length of about 
40 feet. 

THE R. E. P. MONOPLANE 


Another of the well known monoplanes 
was the R.E. P. (Robert Esnault-Pelterie). 
The whole of the frame was covered with 
red fabric, and here, unlike the Antoin- 
ette machine, the body of the aviator is 
for the most part above the level of the 
main planes. Elevator and rudder are 
controlled by separate levers and the 
wings can be warped. A 7-cylinder air- 
cooled, 30 horsepower engine working 
four on one crank and three on another, 
drives a four-blade metal tractor in front. 
The blades shown almost of rect- 
angular form, riveted to arms of a flat- 


were 








ing vertical plane was employed in the 


tail. This is now removed and the back 
box moves up and down, left and right, 
as a whole. The similarity between this 
machine and the Farman type will be 


recognized if it is noted that in the latter 
the four vertical planes between the two 
main planes are omitted. In the newer 
Voisin machine the motor is at the front 
ef the lower plane, whereas in the older 
Voisin it was on the back of this plane, 
while again the screw is in front instead 
of at the back. The control is by 


of a steering wheel which can be turned 


means 


for lateral movement and can be pushed 
to or from the aviator to regulate eleva- 
tion. A 50-horsepower Antoinette motor 


was fitted. 
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SANTOS DuMONT’s “DEMOISELLE” 

Apart from the machines already dealt 
with, probably the most popular is the 
“Demoiselle,” designed by M. A. Santos- 
Dumont, to sell at something like £300 
($1500). The designs of this machine 
were offered freely to the public, al- 
though genera! manufacturing rights are 
under the control of the firm of Clément- 
Bayard, of Levallois-Perret. The ma- 
chine is of the monoplane type with a 
lifting surface of about 10 meters (108 
square feet), the planes having a total 
spread of about 18 feet, while the full 
length, front to back, is about 20 feet, 
the hight to the center of the engine with 
the machine placed on the ground being 
about + feet 3 inches, and the total hight 
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bottom bamboo rods. The aviator is, 
therefore, in a very low position. On his 
right is a lever for elevation, and on the 
left a wheel for the rudder, while a pedal 
device controls the cutting in or out of 
the engine. A feature not exactly new, 
for it was shown at the English flying- 
machine exhibition toward the beginning 
of this year, is the method of controlling 
the warping of the wings. Behind the 
seat is a rod which is secured by a strap 
to the back of the driver. His body 
motion, therefore, to right or left, regu- 
lates the warping action. Connection is 
not made between the flexing of the wing 
and the control of the tail. 

Before dealing with the latter it may be 
said that the engine is of the horizontal 
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meters (6.2 inches) bore by 120 milli- 
meters (4.8 inches) stroke, and with a 
total weight or 110 pounds, gives an out- 
put at the rate of about 30 horsepower. 
The water jackets are of copper with 
electrolytically made joints, and _ the 
valves at the cylinder ends are mechani- 
cally operated by tappets, cam-controlled, 
while, as in the Anzani and some other 
engines, auxiliary  »orts for the exhaust 
are drilled through the cylinder. High- 
tension magneto ignition is employed, 
driven by bevel gear off the crank shaft. 
The main planes are built up on two ash 
spars with bamboo ribs, the full width of 
the plane being about 6 feet 6 inches, 
The wing surfaces are formed of silk and 
the corner stays are of bamboo, the 
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over the tip of the propeller in its top- 
most position about 7 feet 6 inches. The 
total weight has been stated to be less 
than 250 pounds. The machine is put 
forward as the smallest, lightest and 
speediest a€roplane in existence. 

The main frame and rudder are of 
bamboo, which has also been used in 
building up the planes. To construct the 
pyramid-form frame, three main 1!.-inch 
bamboo rods are used, two below and 
one central above, forming a triangle in 
end view. Brass sockets behind the main 
plane permit the machine to be disman- 
tled. The struts between are of oval sec- 
tion steel, and in addition there are ties 
of steel wire, most of them having their 
own tighteners. The seat for the aviator 
is simply a canvas sling between the two 
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type with two opposite cylinders placed 
high above the frame. Clamped to the 
front end of the top bamboo is a metal 
piece bearing rectangular sockets, one on 
each side, for the chief members of the 
wing frames. On top of the lug is fixed 
the engine. The two-blade tractor, about 
8 feet 6 inches in diameter, is direct 
driven, of course, in front of the whole 
machine. The carbureter is under the 
engine in front of the aviator, and the 
radiator is in two sections, one on each 
side of the machine immediately under 
the full width of the main planes. On the 
front and back edge of it are compara- 
tively large, square, tin tubes connected 
with 100 or more tubes of less than 

-inch outside diameter. 

The engine has cylinders of 130 milli- 





corners themselves being square, not 
rounded. The tail moves as a whole, 
and is connected with the frame by a uni- 
versal joint, the horizontal part of about 
diamond form with a point cut out, being 
about 6 feet 6 inches wide by 4 feet 9 
inches, and forming an elevator, while 
the vertical parts are of the same general 
shape, say 3 feet 7 inches high by 4 feet 
9 inches long, and act as a rudder as 
usual. Both surfaces are flat. To pro- 
tect the rudder will be seen a metallic 
vertical tube, with the lower end turned 
backward and forming a skid. This aiso 
guides the elevating-plane wires of the 
tail. The landing wheels are splayed, as 
shown, being just in front of the driver. 
They are carried on a metal tube from 
the ends of which the wings are stayed 
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by wires. Tightening springs are used in 
the control wires. 


THE MONOPLANE “AVIA” 

The monoplane illustrated in Fig. 4, 
shown on the stand of Ateliers Vosgiens 
d’Industrie Aeronautique (itself a short- 
ened title), is, therefore, known as the 
“Avia.” The horizontal tail is fixed much 
below the main wings and in front of it 
are twin steering rudders. Some details 
of construction are given in the illustra- 
tion. The engine placed on top, is of 20 
to 25 horsepower. A tractor 
the chassis with sledge 
wheels, and the driver 
main planes, which are warped as usual. 


screw is 
four 


the 


used, has 


sits below 


THE GREGOIRE-GyP MONOPLANE 
A new monoplane of the Blériot type 
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The shape of the tail is as illustrated, 
the triangular rudder being controlled by 
the swaying of a rest at the back of the 
aviator. The engine fitted is of four-cyl- 


inder, 40-horsepower, with multitubular 
radiator above the cylinders. The ma- 
chine measures about 36x36 feet, and 
the lifting surface is about 22 square 
meters (say 26 square yards), while the 
weight has been given as about 660 
pounds, of which rather more than 170 


pounds is in the engine. A skid is fitted 


for the protection of the machine, but 
as exhibited no wheel was shown at the 
tail end. 

THE RAOUL VENDOME MONOPLANE 


The Raoul Vendome monoplane has a 
double hickory backbone of H-section, 


bowed somewhat toward the end. At 


1] 


plane, not adjustable. The rudder is con 
trolled by pedal, the back elevating plane 
by lever. At the front the backbone is 
supported by an inverted U-frame, each 
leg of which bears a wheel. The engine 
is of 20 horsepower, and a tractor screw 
is used. The machine has a spread of 
about 31 feet by about 35 feet long, and 
the lifting area is 22 square meters (237 
square The about 700 
pounds, 


feet). weight is 


THE KOECHLIN MONOPLANI 

The Koechlin 
plane, has been generally 
combination of 


machine, also a mono- 
recognized in 
its main the 
Blériot and Antoinette design, with Voisin 


The 


lines as a 


landing system. body is a shell of 
wood. The diagram, 


the tail, the horizontal plane being flexed 


Fig. 6, illustrates 
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was shown by Grégoire-Gyp, Suresnes, 
and the diagram, Fig. 5, gives an idea of 
the design. A feature is found in the 
differential gear (two wheels and a pin- 
ion) connecting the two steel tubes which 
form the main spars on which the two 
wings are built. This gear is controlled 
by a slightly inclined shaft and hand- 
wheel, and by this means the two wings 
are turned in opposite directions, the end 
of one being depressed, the other raised. 
The two wings can also, as a whole, be 
raised or lowered simultaneously by lift- 
ing the shaft. The device is obviously 
intended for security in turning. Another 
point is that the situation of the wings 
on the tube can be shifted for balance 
relatively to the length of the girder- 
built body, according to whether a pas- 
senger is carried or not, two or three 
positions being available. 





MONOPLANE 


THe AVIA 


about the center is a V-stay tied to the 
front and back, and above the frame are 
two triangular supports for the 
Perhaps the feature is the use of flaps 
or hinged tips, one on top and at the end 
of each main plane. At the outer end 
each flap is formed with a frame, 
inner end is raised as required by lever- 
Each flap is of triangu- 


wings, 


and its 


controlled wires. 
lar form, secured along the front edge to 
the fabric of the main plane and kept flat 
in the downward position by spring, the 
side that lifts being parallel with the side 


of the main wing. The object will be 
readily understood. A curved flexing 
lifting plane (not pivoted) at the tail 


forms the extremity of the machine, to- 
gether with a rudder, roughly of rect- 
angular form, placed under the frame. 
This rudder is, of course, hinged verti- 
cally. In front of it is another vertical 


A wheel controls the horizontal motion, 
and, by movement lengthwise relative to 
the machine, adjusts the elevation. The 
wings can be curved automatically by the 
sidewise movement of the driver from 
the back of the seat. The engine is of 
28 horsepower, and, as in practically all 
the monoplanes, a tractor screw is used. 
The frame for engine, etc., is bolted direct 
to the body front. The wing spread is 
about 26 ft., and the over-all length about 
the same, while the lifting area 18 


meters (say 21.5 square yards), and the 
weight complete is about 575 pounds. 


THI AND LiorE MONOPLANES 
The Hanriot monoplane with triangular 
girder chassis is built perhaps otherwise 


The screw, 


H ANRIOT 


generally on Antoinette lines. 
etc., in front is protected by a skid, while 


at the back the rudder is similarly, 








12 
guarded. The main planes, however, are 
almost perfectly horizontal in front view. 
The spread of the wings is about 31 feet, 
and the length about the same, while the 
wing surface is about 24 meters (say 28.5 
square yards, the total weight being about 
730 pounds. The rudder is controlled by 
the feet and the warping of the wings and 
the tail elevation are operated by a lever. 
For actuating the machine a six-cylinder, 
50-horsepower engine is fitted, with two- 
blade propeller. 

The Lioré monoplane has the back por- 
tion of each wing hinged so that either 
extra lift can be obtained or the wing 
surface can, when necessary, be reduced 
by one-half. Further, the two back por- 
tions can be moved simultaneously, or 
one at a time. At the tail are two hori- 
zontal planes, one fixed to the frame and 
the other adjustable. The vertical planes 
above and below are shaped to suit. A 
lever and universal joint control both 
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the tips join the back half of the top 
plane. These wings can be flexed and the 
steering and elevating arrangement will 
be plain from the diagram. The Chau- 
viere Intégrale screws, in walnut either 
solid or built up in layers, used in these 
machines are claimed to be the only form 
to turn with a periphery speed of even 
200 meters (say 650 feet) a second with- 
out vibration or deformation. The screws 
fitted here and on other machines range 
from 5 feet to 7 feet or so in diameter. 
The Duthiel and Chalmers biplane is 
of the Farman type, with five open cells, 
and is fitted with the firm’s own four- 
cylinder engine with single two-blade pro- 
peller at the back. Midway between the 
main planes at the ends are two wing- 
lets. The elevator is a biplane and the 
rudder is between two tail planes. A 
sledge protects the landing wheels. The 
engine is behind the aviator and is car- 
ried on a double ash spring between the 


_/ 















| 











= __ie 


American Machinist 








Fic. 5. DIAGRAM OF GREGOIRE-GyPp MONOPLANE 


elevator and rudder simultaneously, and 
the rear wheel is so arranged that on 
landing it can be steered by means of a 
foot rest. Other features include a clutch 
to the engine and twin screws. The 
spread of the wings (nearly horizontal) 
exceeds 28 feet, and the lifting surface 
24 square meters (258 square feet). The 
engine is a four-cylinder of 35 horse- 
power, and drives a pair of two-blade 
tractor screws in opposite directions by 
means of chains. 

The Gangler monoplane was incom- 
plete. A fish-form body is fitted and 
two curved wings, the twin propeller, 
chain driven in this case, being behind 
the planes instead of in front. 


BIPLANES 

Only three or four biplanes were 
shown, the most original, perhaps, being 
that of M. de Penteado, a side view of 
which is offered in Fig. 7 It will be 
noted that the engine, five-cylinder, with 
two-blade wooden tractor screw, is car- 
ried in front under the top member of the 
frame. The top plane, while tending 
downward at the ends, is almost horizon- 
tal, the axis of the screw being well below 
the top edge of the center of this plane. 
The two lower planes (one on each side) 
start in each case well away from the 
center of the machine, and rise so that 


cell uprights, and the control is appar- 
ently by two handwheels, the spindle of 
one passing inside that of the other, but 
the system was not connected up com- 
pletely. 

The Clémont-Bayard biplane, also of 
Farman type, has winglets between the 
planes at the back and controlled by 
pedal. A single-plane front elevator is 
used, and with vertical rudder and super- 
posed tail planes at the back, is controlled 
somewhat after the Voisin system. The 
four-cylinder, 40-horsepower engine car- 
ried on the lower plane behind the avia- 
tor, drives a wooden screw through gear- 
ing which reduces the speed in the ratio 
of two to one. The machine is large, the 
sustaining surface having been stated at 
about 70 square yards, the weight at 
more than ton. 

The Fernandez biplane, Fig. 8, is in 
a measure a combination of Curtiss and 
Wright practice. The frame is of steel 
tubing. A pillar adjusts the single ele- 
vating plane in front and carries two 
cross-pieces, one for the rudder and the 
other for control of flaps which form 
back extensions of the main planes. The 
single chain-driven propeller and eight- 
cylinder engine of 40 horsepower are 
placed behind the driver. The frame car- 
ries three landing wheels. The spread of 
the wings is about 28 feet, and the lift- 
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ing area 25 square meters (2934 square 
yards) while the weight of the biplane 
is about 475 pounds. 

As tending toward completion, refer- 
ence may be made to the biplane built 
up by J. Rollé on a pedal cycle, but in- 
tended in the future to be carried on a 
motor cycle. The framing is of bamboo 
and the tail has double elevating planes 
placed behind the rudder. The main 
wings are almost flat on under surface, 
the top plane being about 1'% times the 
area of the bottom plane. The ends of 
the top plane too can be flexed. The ma- 
chine measures about 26x26 feet, the 
carrying surface about 20 square meters 
(say 24 square yards), while the total 
weight was put at about 265 pounds. 


AN EIGHT-PLANE MACHINE 


Among the curiosities must be men- 
tioned the eight-plane machine by De- 
Dion-Bouton. In side elevation, however, 
it recalls the Wright appliance. It is built 
of steel tubes forming a cube, the lower 
ends of which are secured to a skid curv- 
ing to the front and bearing three forward 
horizontal planes, only two of which, 
however, can be varied for angle. At the 
back is a tail plane with twin rudders. 
In the front elevation will be seen two 
pairs of inclined arms forming a flat V, 
and tied to the main frame, as sketched 
in Fig. 9. The V-frame carries two sets 
of lifting planes, each of four, with the 
largest on top and_ smallest below. 
Between the pairs are to come two pro- 
pellers on each side, making four in all, 
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chain driven from the engine, which, 
however, was not shown. As the planes 
are pivoted in position they can be ad- 
justed for lateral stability; also, if neces- 
sary, should an accident occur, they can 
be set for parachute action. 


A DouBLe HELICOPTER 
A double helicopter machine, the Vuit- 
ton-Huber, was the only one of its type 
among full-sized apparatus and was not 
complete, the engine and alighting, etc., 
system not being in place. For lifting 
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purposes, two four-bladed screws are em- 
ployed at the top of the machine and re- 


volve in opposite directions. In con- 
struction they are made much on the 
same lines as ordinary planes, but 


smaller, of course, being of fabric over 
a frame. For forward motion a screw 
at the back is carried on a slightly in- 
clined spindle and is driven off the main 
vertical shaft. 

Perhaps the most extraordinary ma- 
chine was the eight-plane direct-lifting 
Salmson appliance. Here, directly under 
two slightly upward-curving top planes 
are placed two other planes, which are 
about semi-circular in end view. They 
curve downward. Behind the two top 


planes, in a fore and aft direction, are 
two other main planes at about the same 
level and also inclining upward somewhat, 
in front 


while is a similar but smaller 
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curve at the front of the wing and is flat 
toward the back. In very few cases, 
however, was the curving specially pro- 
nounced. As to water- versus air-cooled 
engines, I made a list of 21 machines 
with engines, and of these eight were air- 
cooled. It has been noted that the wheels 
on the chassis were nearly all pneumatic- 
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shown by the Clément-Bayard, Pipe, 
Aster, Buchet, Rougier and other con- 
cerns, the fan type by Anzani and the 
opposed horizontal type by Darracq and 
Dutheuil Chalmers. As would be ex- 
pected, lightness was everywhere studied, 
but generally the engines were on 
straightforward lines and it was predicted 
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plane. Lower down in front is a plane 
projecting to a point. In plan thus the 
planes present roughly a cross form, one 
member of the cross, that is, the one at 
the back, being, however, duplex, while 
the front member shows a second and 
tapering plane projecting below it. Then 
the two side arms are doubled, the top 
members inclining upward somewhat, 
while the two lower members bend down- 
ward and are about semi-circular in front 
view. Level with what is considered to 
be the focus of the latter planes is placed 
the engine, which drives four propellers 
in two sets geared together, one set ap- 
parently to throw the air against the twin 
curved planes and thus give a lifting 
effect, while the other propellers at the 
back seem to be intended to provide hori- 
zontal motion. The whole is carried on 
a sledge. 


MACHINES IN GENERAI 

It will be plain from the foregoing that 
the majority of the new machines shown 
were of the monoplane type. As to 
whether the planes should be curved or 
flat there is some measure of difference 
in practice. Almost without exception, 
however, they are curved, although the 
under surface of the Antoinette type is 
fairly plane. On the other hand, the new 


Fernandez biplane had a _ pronounced 
curve on the under surface, and the 
Grégoire-Gyp monoplane has a slight 
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THE PENTEADO BIPLANE 


tired, and all had, of course, springs to 
relieve excessive shocks, and here india 


rubber was in many instances employed, 
while in one instance rubber pads were 
same purpose 


used for the to hold the 
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FERNANDEZ BIPLANI 


that automobile engines will follow on 
the same lines. 

Perhaps most of the motors had water- 
cooled cylinders, but in one or two cases, 
for instance the Renault and the Fiat 
motors, the engines were inclosed in a 
sheet-metal case and cooled by a special 
The V-form is, of course, adopted 
for its compactness, short shafts, 
being obtained. Induction and exhaust 
valves are similarly worked off the same 
cam shaft. The induction valves were 
very often automatic. In some cases in- 
duction and exhaust valves were concen- 
tric, the stem of one valve passing 
through the other valve, both valves being 
actuated from one cam. In two or more 
cases holes were drilled in the cylinder 
walls for exhaust purposes, access being 
given by the movement of the piston. 


fan. 
etc., 
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Fic. 9. DIAGRAM OF 8-PLANE DE DION-BouTON MACHINI 
propellers, flywheels, of course, being The cylinders in number ranged from 2 
absent. to 14 or more, and in size are seldom 
below 100 millimeters (4 inches) bore 
THE AERONAUTICAL ENGINES by 120 millimeters (4.8 inches) stroke, 
Excepting in two or three examples of the other limit being about 140 milli- 
a very different character, most of the meters (5.6 inches) bore by 160 milli- 
engines at the Paris Flying Machine Ex- meters (6.4 inches) stroke. The speed 
hibition could fairly be claimed as lineal was usually above 1000 revolutions a 


descendants of the automobile engine. 
The V-form was fairly common, being 
used, for instance, by the Renault, Mors, 
Antoinette, Wolseley, Fiat, E. N. V., 
Brouhot, and De-Dion-Bouton motors, 


while the ordinary vertical type was 


minute, the horsepower usually about 50, 
varied from 30 to 100 (but a 200-horse- 
power engine for dirigibles was shown), 
and apart from special engines, the 
weight per horsepower ranged from 4 
pounds upward. 
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In one or two aluminum is 
used for the water-jacketing, the Buchet 
engine, for instance, a six-cylinder motor, 
having the cylinders cast in pairs, with a 
rectangular water-cooling frame round 
the combustion-chamber end, the sides 
being closed by aluminum sheets held 
by screws. A Clément-Bayard engine 
shown had four cylinders cast together, 


instances 


with a copper water jacket surrounding 
the whole and shaped to the cylinder 
forms. The pipe arrangement for gas 


induction and exhaust is somewhat spe- 


cial. All the valves are on one side of 
the motor. Five openings appear on the 
valve side, two for induction and three 
for exhaust. he outer and the two cen- 
tral valves are exhaust, while the four 
remaining on the engines are for induc- 
tion and three for exhaust. The outer 
and the two central valves are exhaust, 


while the four remaining on the engines 

for induction. The arrangement is, 
of course, symmetrical, reading on either 
induction, induction, ex- 
center Here, as 


are 
side-—exhaust, 
haust, up to the 
elsewhere, the pump for water circulation 


line. 


magneto are driven off the same 
This engine is 40 horsepower, 100 
120 millimeters 


and the 
shaft. 
millimeters (4 inches) by 
(4.8 inches) the weight being about 220 
pounds. 
THE E1iGHT CYLINDER WOLSELEY ENGINES 
The eight cylinder engine shown by the 
Wolseley Tool and Motor Company, Ltd., 
Birmingham, for aéroplane or balloon 
be taken as an example of 
the V The cylinders (see Fig. 10) 
placed 90 apart, are cast in 
pairs, with heads and liners in one piece. 
The the 
valves are inside, and are operated from 


work, may 
-type. 
degrees 


crankcase is of aluminum. All 


a central cam shaft by rockers. The car- 
bureter, of the float-feed and spray type, 
is in the center of the engine over the 
cam shaft, the idea being to get equal 
distribution and short induction pipes. 
The cylinders have water jackets of plan- 
ished sheet aluminum. The crank shaft 


bearings and the steel 
phosphor-bronze 

If desired the 
engine arranged to from 
the camshaft at the reduced speed. The 
weight is 340 pounds complete, including 
magneto, etc., and the power is 
1350 revolutions, with 


is carried in three 


connecting rods have 


big ends of white metal. 


may be drive 


flywheel, 
50 horsepower at 


a maximum of 60 horsepower. 


THE “GREEN” AERONAUTICAL ENGINE 

The ‘“‘Green” motor, manufactured by 
the Aster Engineering Company, Ltd., 
Wembly, is an example of one of the 
most successful vertical engines shown, 
The engine works on the Otto cycle. The 


cylinder barrel, turned inside and out, is 
cast with the crown and valve chambers, 
in steel. The design gives equal com- 

spaces in the cylinders. The 
merely indicated in the illustra- 
is pressed from a single piece of 


pression 
jacket, 
tions, 
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sheet copper and is attached at the lower 
end by means of the grooved flange at 
the bottom of the cylinder barrel. The 
joint is made simply by a rubber ring 
which, while watertight, allows for move- 
ment due to heat. 

The openings in the jacket helmet for 
the valves form metallic washers for the 
joints. The same is true of the water- 
pipe joints. The are inclosed in 
cases, as shown, and are interchangeable. 
They are closed by springs and opened 
by means of cam-driven rocking levers, 
which drive tappet pins on the ends of 
the valve stems, the usual screw-adjust- 


valves 


ing arrangements being made. The levers 
are placed in an oiltight casing, divided 
in halves, and carried by a bracket, which 
is described as an extension of the wash- 
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ENGINE 
ers, held by the locking rings, which 


secure the jacket to the cylinder head. 


The cam shaft is driven by gearing 
from a vertical spindle, which receives 
motion from worm wheels off the crank 
shaft. The valve cages are fastened to 
the ports by internal locking rings. The 
ports are also threaded externally, a 


turned flange taking the copper helmet, 
which is secured by outer locking rings. 
The crank case is in two halves divided 
longitudinally, the upper half being 
webbed between the crank throws, while 
cast solid with the walls is a couple of 
solid columns drilled so that 
bolts can pass to tie together the cylin- 
ders and the bearings. In this way any 
stretch of the aluminum is avoided. The 
lower half of the chamber is in sheet 
aluminum, forming an oil pan. The pis- 
tons and valve cages are of cast iron, the 


which are 


connecting rods, hollow crank shaft, 
valves and stems of forged steel, while 
the flywheel is a steel casting bolted to a 
flange on the crank shaft. The crank 
chambers are supported above by six 
bracket arms. The magneto and water- 
circulating pumps are in front of the 


crank case, at right angles to the crank 
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shaft, both being driven by worm gearing. 
The lubrication system is designed to 
avoid the use of separate pipes. The 
main oil channel is cast solid with the 
crank case the full length of the interior, 
near the top, oil being forced through it 
by gear pump through passages at right 
angles connecting to each of the columns, 
in which the bolts pass, and thence to the 
main bearings and crank shaft. These 
engines are made in two sizes. The 30- 
to 35-horsepower engine, four cylinders, 
105 millimeters (4.2 inches) bore by 120 
millimeters (4.8 inches) stroke; the weight 
155 pounds with all pipes and carbureter, 
but without flywheel, which weighs 2314 
pounds. The 30-horsepower is developed 
at 1100 revolutions per minute, and the 
power can be raised to 45 horsepower 
for emergency. The 50-60-horsepower, 
four-cylinder engine is bored, 140 milli- 
meters (5.6 inches) by 146 millimeters 
(5.8 inches) stroke, the weight being 260 
pounds, or with flywheel 37 pounds extra; 
50 horsepower is developed at 1050 revo- 
lutions a minute. The carbureter weighs 
1'~ pounds. This type of engine has 
been used by Moore-Brabazon. 
ROTARY ENGINES 

Among the rotary engines, first place 
must be given to the motor by the Société 
Des Moteurs Gnome, Paris, and used by 
Farman. It is made in two sizes, namely, 
50-horsepower and 100 horsepower. The 
chief difference is in the number of cyl- 
inders, the smaller engines having 7 and 
the larger 14, of 110 millimeters (4.4 
inches) bore by 120 millimeters (4.8 
inches) stroke, and running at 1200 revo- 
lutions a minute. The smaller engine 
weighs about 167 pounds, and the larger 
about 220 pounds, or 2.2 pounds per 
horsepower. The speed can be varied 
from 200 to 1300 turns, and the petrol 
required is from 300 to 350 grams (12" 
per horsepower-hour, and the 
oil less than 4 pints an hour. The feature 
of the engine is the use of a hollow 
stationary crank shaft with revolving cyl- 
inders, the driving shaft being connected 
to the crank case, not the crank shaft. 
The illustration shows a central circular 
airtight crank case bearing seven cylin- 
ders. The cylinders themselves aze 
turned from the solid, together with the 
radicting fins, in nickel-steel forgings, 
the engine obviously being air-cooled. 
In fact, the whole construction is a tri- 
umph for the machinist. 

For securing the cylinder, each end 
passes friction tight through a hole in the 
crank case, the projecting end being held 
in place by segments and key. The 
crank shaft has but a single throw, and 
to this the chief connecting rod is joined, 
the big end being disk shape, and bearing 
pins for the six other connecting rods. 
Obviously, the pistons can hardly be said 
to reciprocate; rather they have a move- 
ment of rotation eccentric to that of the 
cylinders. The cams are a series of steel 


ounces) 
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collars keyed on an axle which can turn 
round the crank shaft and is driven by 
gearing inside the crank case. The inlet 
valves, placed in the pistons,are automatic 
and counterbalanced, and the gas, like the 
lubricating oil, passes by suitable pipes 
through the crank shaft into the combus- 
tion chamber. Any ordinary form of car- 
bureter is used. The exhaust valves at 
the head of the cylinders are cam-actu- 
ated by rods and tappet and are counter- 
balanced. Castings and aluminum are 
avoided in the construction. 

Another rotary motor, the Beck, is at 
present only in the experimental stage. 
Its casing consists of two disks, in each 
of which is half of the circular course 
in which the pistons work. These are in 
pairs connected by arms, as illustrated. 
Between the ends of adjacent arms will 
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be noted rings, four in all, which are 
fixed in the case and drilled toward each 
edge with a number of small holes for 
the admission and exhaust of the mix- 
ture, this action being controlled by a 
cam-driven sleeve or valve inside the dis- 
tributing rings. Thus either the mixture 
is admitted, or the is opened. 
The outward movement of the pistons 
caused by the explosion is converted by 


exhaust 


or connecting rods into circular 
motion. It is stated that a motor of 100 
horsepower should weigh about 200 
pounds. A single cam controls the valves 
and the ignition. The engine will run at 
from 90 to 1800 revolutions a 
To increase the power it is possible to put 


a number of cylinders side by side on 


links 


minute. 


the same shaft. 


The Breton motor, also in the experi- 
mental stage, and said to give 60 horse- 
power at 400 revolutions a minute, and 
to weigh about 200 pounds, is again of 
the rotary type, with six pairs of cylinders 
having helical cooling fins arranged round 


the central case. Each pair of pistons 
has a common combustion chamber. No 
carbureter is employed, and the valve 
stems form plungers for pumping the 
supply into the combustion chamber. 
The action of the engine could not be 
followed clearly in the absence of at- 


tendants, but the piston motion seems to 
be reduced by gearing for the slow speed. 
Also at the lower end of each cylinder a 
fan could be seen, apparently to cool the 
All 
air-cooled. 


moving parts. these rotary engines 


were, of course, 











Molding Small Gears on a Machine 








By George Buchanan = 














The molding of small chunky pat- 
terns, are illustrated, by the 
bevel and spur pinion, on the machine 
in Fig. 3, is one of those simple jobs 
which are certain to lead to trouble and 
the scrap heap if proper precautions are 
not taken. These, chucked in the 
lathe, are required to run true and when 
assembled, the teeth mesh _ with- 
out any chipping or filing, and also with- 
cut any tendency to stick or jar. 


such as 


when 


must 


SUITABLE FLASK 


Castings of this class do not as a 
rule mold well in groups of, say, four or 
flask. My experience along 
these convinces that perfect 


tooth gears are only obtained when there 


more in a 
lines me 
is something like an equal distance all- 
round the pattern for the sand. When 
this class of pattern is molded in groups 
it is found that more or 
movement in the sides of the mold when 
the metal is being poured, due to one 
or more of the mold cavities becoming 
filled before the others, and thereby 
causing a slight swell or strain, which 
is only to be detected by the meshing 
of the gears when assembling. There- 
fore, we make only two castings at one 
flask, that is provided with a partition 


less 


there is 


and gives each pattern side support all 
round. From these flasks, castings with- 


out swells are obtained every time. 
MAKING STRIPPING PLATES 

When the patterns do not 
inches in diameter or length it is found 
to be quite an easy matter to use the 
patterns to form the openings in the 
plates. This result is obtained by first 
molding a blank plate and then fixing 
the pattern or patterns in the mold in 


exceed 6 














the desired position. The edges of the many instances a stripping plate is 
fatterns should be given several coats ready for the machine with something 
of plumbago blacking, after they are ike two hours’ labor, and without any 
warmed, so the. blacking will dry quick- outside help in the shape of pattern 
ly. It is advisable to heat the pattern, making being required. 
place it in the mold quickly, and cast; 
so that the plumbago coating and the FIXING PATTERNS ON MACHINES 
expansion due to heating the patterns Many methods have been tried when 
ne 
” = ~\ 
4 on 
/ ’ . 
‘ \ 
/} la ' a 
oi © € 
A 
( 
A 
VE _—_cumene ome 
Fic. 1. PATTERN STAND FOR MOLDING Two GEARS IN ONE FLASK 
will be sufficient to take care of the fixing small patterns on stripping-plate 
contraction on the stripping plate when machines and the following has been 
cooling. found to be by far the quickest and 
The patterns should be left in the simplest in actual practice: 
plates until cold and then driven out. The machine is first provided with a 
After this the stripping plates can be pattern stand as shown in Fig. 1. This 
trimmed so the patterns will easily pass stand is secured to the pattern carrier 
through. If the coating has been proper- of the machine by two screws at AA 
ly applied, no difficulty will be found in The stripping plate is next placed on the 
filing the edges, as the plumbago stops machine and fastened in place. Fig. 2 
the chilling effect that would otherwise is a sectional view of the machine top 
take place. with the pattern stand and _ stripping 
Small patterns of, say, 3 inches diam- plate in position. The space between 
eter, are used in this manner without the stripper and the stand is filled in 
any trimming being necessary and in with molding sand; a block of wood, 
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rather smaller than the inside of the 
pattern, being first placed on the pattern 
stand through the stripping-plate open- 
ing. After the sand has been tucked 
the wood block is withdrawn and the 
opening in the stripping plate covered 
with a core through which the babbitt is 
run. 3B, Fig. 2, shows the process at 
this stage and C, after the metal has 
been poured and the gate trimmed off 
level with the face of the stripping plate. 
The two patterns are next placed on 
the machine, their exact positions being 
secured by dropping the pattern carrier 
1/16 inch. 

The machine is then placed under a 
drill and the holes necessary to secure 
the patterns in their respective positions 
are drilled and tapped. 

Fig. 3 is a sectional view of the ma- 
chine top with the patterns attached. 
DD are the screws that hold the pat- 
terns in place and EE are two small 
holes drilled and pinned from the back 
of the pattern stand to prevent the pat- 
tern from turning when in use. 


LocATING Top HALVES OF PATTERNS 

The top halves of the patterns, con- 
sisting of the shrouds, are attached to 

machined plate. The method used to 


Core 
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RAE Stand 
as AS RRS 


Pattern Carrier 
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the flask from the machine with the 
patterns in the mold. Place on the floor 
and place the shroud patterns on the 
gears. Next ram up the top flask and 
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with the top plate in position and babbitt 
run in at FF. 

The usual plan is to prepare a dozen 
top plates and pattern stands so that 
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Fic. 4. Top MoLp, SHROUD OF PATTERN AND PLATE 
when new patterns are required to be 
mounted on the machines the only piece 
that has to be made is the stripping 
Babbitt plate. The pattern fitter usually lets 
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Fic. 2. METHOD OF FIXING 
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Fic. 3. MACHINE Top wi! 


secure these patterns in their relative 
positions is, to first place a flask on the 
machine and ram up the gears. When 
rammed up, dig a hole to the top of the 
patterns and take out the two screws 
DD, which hold the patterns in posi- 
tion, then finish the ramming and lift 
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H PATTERNS ATTACHED 


lift off; leaving the two shroud patterns 
in the top flask. The top pattern plate 
is now located on the flask; two holes 
having been cast in the plate about 1 
inch larger than the pattern dowels. 
This space is filled with babbitt metal. 
Fig. 4 shows two views, the top flask 


us have a new set of patterns mounted 
one day after receiving the order. 








Definition of Alloy 








From a paper read before the Americar 
Brass Founders’ Association it is stated 
that according to the common understand- 
ing, an alloy is a combination or mixture 
of two or more metals, which, after being 
brought to a state of fusion and cast, ex- 
hibits no objectionable segregation. In 
distinction between this common interpre- 
tation of the word alloy, there is a fur- 
ther distinction or classification, which 
refers to a combination of two or more 
metals, which when cast produce an ab- 
solutely homogeneous mass, designated 
by the name—true alloy. A true alloy 
is one in which the constituents are so 
merged or dissolved one in the other that 
they exhibit no structure whatever, one 
constituent cannot be discerned from the 
other, they are completely merged. To 
distinguish such a combination, beside the 
term true alloy, the term solid solution is 
also used; such alloys being analogous 
to compositions of matter, such as glass 
in which calcium oxide, silica, soda, etc., 
are so completely dissolved one in the 
other that an absolutely homogeneous and 
structureless product is produced. 
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STEEL for CUTTERS ‘4 Chromium Steel Used in 





France for Casting into Mill- 


PUNCHES and DIES ing Cutters, Punches, 


ite. 











— BY U. C. PERAR 








One hears so often about the big shops, 
their lavish equipment, and what they 
can do with it in various ways, that it is 
rather monotonous to men in the small 
shops; and their name is legion. One 
of these small shops that is striving after 
the great things is the firm of Horstman, 
in the rue St. Maur, Paris, France. 

This firm’s specialty is the sale of steel, 
and while they have a small shop and do 
a fair trade in small tools, they never 
actually thought of seriously embarking 
on the uncertain path of their manufac- 
ture, until the advent of the steel sold 
by Darwin & Milner, Sheffield, Eng., 
under the name of “Durex draw plate 
steel,” that was employed largely for 
drawing dies for fine wire. 

This steel was supplied by this firm 
to Messrs. Horstman, who realized its 
possibility to a much greater extent than 
the makers. The steel has not been em- 
ployed in Great Britain very much, if 
at all, on punch and die work; but we 
have used it in France for that purpose 
with very good results, and the Horst- 
man firm sell it under the designation of 
2. &. &.3 it will be referred to 
in this articie. 


as such 


WEAR OF PUNCHES 
Personally, while tool superintendent 
with a large French firm, I was one of the 
first in that country to use it on punch 
and die work. We used a lot of Fer- 
racute and Bliss notching presses for arm- 


ing for 21,480 strokes; then as we got 
onto the hardening, for 60,000 strokes, 
and finally, these dies are lasting today 
for 108,000 strokes of the press. 
Another great advantage of the T. C. K. 











is that it cuts clean, leaving next to no 
bur, which is essential in the case in 
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PUNCH AND DiE AND WorK PUNCHED 
point. After the present steel punches 


have been taken down for grinding, the 
bur is less than it was with the old steel 
shortly after the first dozen plates had 
been punched. The plates’ thickness 
varied from between 1/64 to 1/32 inch. 


ANALYSIS 


An analysis of this steel was made by 


dies that illustrate the system of making 
these for notching armature lamination 
on the Ferracute type of circular notch- 
ing presses. The piece marked A, at the 
extreme left, shows a round die that was 
made by drilling out a machinery-steel 
bolster and heating it up at the same time 
that the piece with the die hole was 
heated. This inserted piece of T. C. K. 
steel was then driven into place while hot 
and the whole dipped into the animal-oil 
bath. The punch was made from the 
T. C. K. steel that was cast in long bars 
of the desired cross-section. 

At B and C is shown an end and side 
view of this punch and die, in working 
position. To the right of the picture is 
shown another form of the same type of 
punch and die. At D and E is shown the 
side and end view of the two in working 
position, while F and G show the die and 
punch separated. 

These die insertions very often develop 
cracks after being in use, but their only 
evil effect is to the eye of the toolmaker, 
as the punchings are not at all affected. 
These can be made by any shop possess- 
ing ordinary equipment; bars of 
of the right cross-section being all that is 
needed. 


steel 


DIES 


4 is shown a punch and die for 


LARGE PUNCHES AND 

In Fig. 
producing U-shaped laminations for small 
the punch being soft and 


This the first at- 


transformers, 


the die hard. shows 

















Fic. 3. 


lamination, and the part shown by 


1 was punched out on the machines 


ature 
Fig. 
around the 

At the time of the 


circumference. 

introduction of the 
steel the punch shown by Fig. 2 
make from 10,000 to 15,000 
strokes. This meant a continual mount- 
ing and dismounting of the dies and a 
Brown & Sharpe surface grinder was 
continually employed in keeping them 
sharp in the tool room. The first T. C. K. 
punch that was made stood without grind- 


new 
weuld 


PUNCHES AND Dies MApeE OF T. C. 


Monsieur Leon Guillet, with the follow- 
results: Carbon, 2.18 per cent.; 
chromium, 14.88; manganese, 0.71; 
0.19; and phosphorus and sulphur, 
Like many other important dis- 
coveries, this was the result of a mistake 
that consisted in the addition of 
as much chromium as was required for 


the particular steel to be made. 


ing 
sili- 
con, 
a trace. 


twice 


Digs 


punches and 


SMALL PUNCHES AND 


In Fig. 3 are shown some 


tempt at casting punches and dies of the 
new steel; the work being done in a 
brass foundry. As will be seen, a crack 
occurred at L, but this in no way inter- 
fered with the working of the punch and 
die, or in the quality of the punching. 
In this case the T. C. K. steel was not 
cast into the gray-iron base K, which was 
the method afterward adopted, but it is 
a snug fit in a recess and steady pinned 


by pins H, etc. ]/ is, of course, the 


injector plate, and 7 are small punche 
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that were made from T. C. K. steel bars 
and driven into the base K. 

In Fig. 5 is shown the later method 
that was used, of casting the T. C. K. 
steel in place. In this M is the stripper 
plate in the punch and N in the die; O, 
P and Q being the T. C. K. steel that was 
cast in place to form the punch and die. 


In this the punch and die were both made 
hard. 
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cially master taps, or master plates, of 
any kind, it is a very fine steel to use, 
and on large laps it would doubtless be 
economical to cast the flutes in place; 
then anneal, thread and harden them. 


CASTINGS 
The roll, shown in Fig. 5, was made of 
it and gave splendid results, as the hard- 
ening extended right through to the cen- 

















Fic. 4. First Lara! 


Goop PoINTS ABOUT THE STEEL 

The advantages of T. C. K. steel are 
numerous, and it is worth anyone’s while 
tu take it up and experiment with it, be 
his shop large or small. 

It can be cast into any form desired 
in any ordinary brass foundry, but to go 
foundry 
instru- 


into it seriously a first-class 
equipped with heat-measuring 
ments is needed; also an intelligent and 


enthusiastic foundry foreman. It does 


PUNCH AND Die MApe oF T. C. K. STEEL 
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Fic. 6. A SPECIMEN HARDENED AND 


GROUND ROLL 
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rot shrink at all in hardening, which 
riakes it very valuable for die work. 
On milling cutters, especially gear cut- 
ters much better results can be obtained 
than on any other 
For taps, espe- 


as regards finish, etc., 
steel I have ever seen. 


PUNCH AND Die STEEL CAST IN PLACE IN GRAY-IRON BASE 


ter. The weight of this roll was 215 
pounds and 0.004 inch was left for 
grinding after hardening; absolutely no 
deformation ensued. 

Personally I have cast the die for pro- 
ducing the laminations of the pole piece, 


January 6, 1910. 


shown diagramatically in Fig. 7, and have 
cast others of the nature, shown in Fig. 
5, this being a segment for a big ma- 
chine. The die for Fig. 7 was not cast 
into the base but in one solid piece. 
Ordinarily, for a die of this size it would 
not pay to cast, but this one was in a 
hurry and was an_ experiment only. 
Therefore, advantage was taken of the 
fact that it could be made of this steel 
quickly and easily. 


RULES FOR CASTING 

The shrinkage difference between T. C. 
K. castings and the pattern is about 0.14 
per cent., while ‘cast iron is about 1 per 
cent. The metal can be melted in an 
ordinary brass crucible, but, of course, 
it is preferable to use one of the several 
types on the market. The molten steel is 
very fluid and consequently pours readily. 

Cuttings and waste pieces should be 
carefully kept and handed into the store 
room to be sorted and afterward passed 
to the foundry, where they should be 
verified again. The spark test can be 
used to advantage where there is any 
doubt. 

In Fig. 9 is shown a standard round 
die for producing armature lamination. 
In this a cast-iron disk was made and the 
T. C. K. steel cast in it. The first two 
or three trials were dead failures, but 
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STEEL CASTING FOR DIE 


eventually the brass-foundry foreman, 
who was fortunately an enthusiast, rigged 
up some stunts and had the cast-iron 
bases as hot as possible before the T. C. 
K. steel was run in. This system means 
that a round die never goes into the tool 
fitter’s or turner’s hands without being 
absolutely finished at the planer and the 
special grinder for such dies. 


DIFFICULTIES TO OVERCOME 

The English firm, I believe, now sup- 
plies this steel only to Messrs. Horst- 
man, and they have spent nearly $20,000 
on experiments with it. It is very friable, 
and when used for such heavy duty as 
press work, it must be reinforced. This 
reinforcement, as used for punches and 
dies of the class shown in Figs. 2 and 3, 
may be done by inserting the T. C. K. 
steel in a mild-steel base, when both are 
heated to about 1650 degrees Fahrenheit, 
the hardening temperature. The two are 
then plunged into some animal oil and 
the shrinking and hardening takes place 
simultaneously. 

Like any other steel, but in this case 
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even more so, the metal has to be handled 
by a man who has carefully kept records 
and works by these. It is of no use to 
try and get all the good there is to be got 


from this steel if the hardening room 
and foundry are not equipped with 
pyrometers; and unless some one man 


makes it his especial duty to follow up 
every failure and reason out the why 
and wherefore of it. If records are kept 
cf these, they can be used in the form of 
process specifications. 

This new steel cannot be that 
is, as compared with other tool steels, 


forced; 
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SEGMENT-DIE CASTING 

flats and rounds, in the 
forging, that is, hammer- 
the and tends to 
center shrink holes which 
casting. As it can be 
required, however, many 


but for bars, 
smaller sizes, 
ing, improves 
eliminate the 
occur when 
into any form 
consider this a great advantage. 


steel 


cast 


Cast CUTTERS 

In Fig. 10 are shown several cutters I 
have personally had cast. The thickness 
of about 3/16 inch is a limit, or was for 
our foundry, and even then great care 
had to be exercised and the molds placed 
in a hot furnace and the whole allowed 
to cool down slowly. 





C.1. Base T.C.K. Rough Cast 
Rough Cast 


r.C.K 
Ground Cast 











Cast Iron Base Turned 
American Mach st, NI 
Fic. 9. CAST-IRON Box wiTH T. C. K. 
STEEL CAST INSIDE 
When T. C. K. steel comes from the 


foundry it is exceedingly hard, and has 
to be annealed. In this case of dies that 
are cast solid in cast iron, the mold is 
allowed to cool down in two or three days 
and then no further annealing is neces- 
Sary or possible. 

The beauty of casting cutters is, that 
if an expensive milling cutter breaks and 
the shape will permit its being used as 
a pattern, all one has to do is to order 
“one off in T.C. K,” and in 24 hours or 
sO a new cutter is at work. Cutters B 
and C in Fig. 10 were cast from broken 
Cutters in this way. They were cast with 
an allowance of 1/64 inch on each side 


for truing up, and were then entirely 
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6 RULE 











finished on a grinding machine with a 
face attachment; the keyway being fin- 
ished with the internal-grinding fixture. 
I have backed off a special cutter by 
mounting the internal-grinding attach- 

















CAST, 
HuB 


Fic. 11. CUTTER AS AFTER 


GRINDING THE 
ment from a grinder on the tool post of 
a Pratt & Whitney relieving lathe. 
DIEs 


which 


SAWS AND PRINTING 


Cutter C is a slitting saw was 
used for the armature-milling operations, 
and cutter B from a cutter that 


was marked heavily on the original. This 


; ™ Rovug 3 


is cast 
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Fic. 12. NAME Dies oF CAsT STEEI 


marking is plainly visible on the face of 
the castings and gives a good idea of the 
steel’s fluidity when melted. 

Cutter A is a copper saw 
inch thick that was made from 


about 1/16 
the cast 


bar. It is possible to make cutters of 
almost any thickness and diameter in 
this way. Cutter D is the same cutter 


that is shown in Fig. 7. 


CuTTers CAST 

A noteworthy application of T. C. K. 
steel that shows its ability to resist pres- 
the 
twist 


sure, where there is no shock, is in 
printing dies for 
drills, etc., one of which is shown in 
Fig. 12. These are cast in the shape 
shown, and the face is then ground after 
being annealed, and a blank is passed to 
the toolmaker who engraves the dies. 


naming reamers, 


HEAT TREATMENT 
A general rule when casting such 
pieces as are shown in Fig. 6 is that 


are annealed, turned and hard- 
temperature of 
and 
Such treat- 
chance of 


after they 
ened, reheat 
about 850 degrees 
without drawing the temper. 
minimizes the 


them to a 
Fahrenheit lower 
ment greatly 
breakage. 
Where the steel is reinforced, even if a 
fissure or two do occur, it makes no dif- 
ference to the quality of the work pro- 
duced; therefore, in this instance, the 
reheating and drawing can be omitted. 
It should, however, always be done for 
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Mode! 10 Ps 
at f. 7% 
: = Mac! lexes 
B.& S&. Une Tooth a time 






Gear Cutter 


B.& 8. 
Gear Cutter 


r.C.K. Finisher 
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AST CUTTERS FOR GEAR 
WHEELS 


Fic. 13. C 


unsupported punches, especially of the 
type shown in Figs. 2 and 3. 

To harden it heat slowly in an 
fire, or preferably a muffled 
from 1750 to 1850 degrees Fahrenheit, 
draw from the furnace quickly and hold 
in the atmosphere for about 15 seconds, 
and when a clear red plunge into an 
animal-oil bath of sufficient capacity to 
assure of complete cooling. 

When annealing, heat to 
Fahrenheit, and keep the 
absolutely constant for a 
two hours; then allow the 
steel to cool down together 
possible. For the annealing of 
pieces and the cooling down of insertion 


open 
furnace to 


1600 degrees 
temperature 
minimum of 
furnace and 
as slowly as 
large 
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castings I have used homemade furnaces 
that gave very good results. 

The best results in hardening are ob- 
tained with the electric furnace, but in 
default of this a coke or coal-fired fur- 
nace, or even a simple forge fire can be 
used. A gas furnace without a muffle 
must never. be employed. 

For cutters or other tools that are to 
work on cast iron, it is well to heat the 
tools up to 1900 degrees Fahrenheit be- 
fore cooling in the oil bath and then to 
reheat. 

Before grinding such cutters as are 
shown in Fig. 10 they should be let down 
in an oil bath similar to that which is 
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done for carbonized and case-hardened 
material, the amount of letting down, of 
course, varying with the size of the tool 
and the work it has to do. The object 
of this is to secure the maximum of hard- 
ness consistent with a certain amount of 
resistance. 
GEAR CUTTERS 

Perhaps the most successful experi- 
ence with this steel was in the application 
to cutters for gear wheels of module 10. 
These were for railway motors and were 
of steel castings. No end of trouble was 
experienced in getting a clean-finished 
tooth until a pair of cutters were mounted 
on a Brown & Sharpe gear cutter No. 5; 
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the finisher being in T. C. K. steel and 
the rougher in A. W. steel. With this 
application the cutters were taken down 
for grinding once, where the single A. W. 
cutter was taken down four times. The 
rate of production was increased 70 per 
cent., and a better job was produced. 
These cutters are shown diagrammati- 
cally in Fig. 13. 

If it were possible to cast under pres- 
sure the smaller pieces that tend to leave 
holes in the center on cooling, doubtless 
the use for this steel would be even 
wider than it is at present. 

This steel is gold in bars, in Paris, at 
about 50 cents per pound. 
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Hatchet Planimeter 


By H. R. Edgecomb 














In its simplest form the hatchet or 
“stang” planimeter consists of a heavy 
wire with both ends bent down to form 
legs of equal length, one of which is 
pointed, the other flattened to a hatchet- 
like blade. A two-bladed penknife with 
one blade wide open and the other half 
open serves for areas within its range. 
To be accurate the blade must be in a 
line passing through the point. 
London Engineering, May, 25, 1894, 
after publishing a description of the in- 
“This 


explanation has been written not because 


” 


strument makes this comment: 
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Fic. 1. SIMPLE FORMS OF THE HATCHET 
PLANIMI Q 

the instrument is of importance but be- 

cause the geometry of the problem is 


interesting and because vague and er- 
roneous statements have been promul- 
It is true 


almost 


gated regarding its accuracy.” 
that this instrument is one that 
right and at the time 
written it 


work 
the article referred to was 
was necessary to make tedious calcula- 
Various im- 


does its 


tions to correct its errors. 


provements have been made since that 
time, principally by Prof. John Good- 
man, of Leeds, England, which remove 
this difficulty and make the hatchet as 
reliable as it is simple. 

Fig. 1 simplest form as 
well as a number of minor variations 
the advantages of which are presumably 
self-evident. The more important im- 
provements will be described at lengih 
later. 


shows the 
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DIAGRAM ILLUSTRATING THEORY 
OF THE HATCHET PLANIMETER 
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Fic. 3. Use oF APPROXIMATE CENTER OF 
GRAVITY WITH HATCHET PLANIMETER 


THEORY OF HATCHET PLANIMETER 
The theory of this planimeter may be 
demonstrated as follows: In Fig. 2, 
ABC D is an area to be measured; AB 
and CD are radial from F; BC is an 
arc with its center at G. Placing the 
point of the planimeter at C and the 
blade at E the point is moved around 
the perimeter CDABC. The blade, if 
allowed to move freely, will pass first 


to F, pivot on F, then move to G and 
pivot on G. During the trip of the point 
around the figure the blade has gained 
an altitude measured by GE, and this 
hight multiplied by the length of beam 
CE gives the area of the figure ABCD 
less the area represented by the tri- 
angle GFE. This is proved thus: Tri- 
angle BFC minus ABCD equals tri- 
angle AFD; but AFD and BGH are 
equal and triangle BFC minus triangle 
EGH equals GHCF which is, there- 














fore, equal tt ABCD. Now GE times 
CE is the area of the parallelogram 
o 2 
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HATCHET PLANIMETER USED ON AN 
INDICATOR CARD 
GHCE which, when area GFE is 


added, equals the area to be measured. 
This shortage in measurement is the 
characteristic error of the instrument. 
In practical use this planimeter is 
used as follows: Referring to Fig. 3, 
an approximate center of gravity is chosen 
at A and a line A B drawn to the perimeter. 
At right angles to AB a line AC is 
drawn and on this line the instrument is 
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placed with point at A and blade on line 
AC. The point is made to travel from 
A to B, then around the perimeter of 
the figure and back to A as shown by 
arrows. A_ slight pressure upon the 
blade before starting and after complet- 
ing the circuit registers by two dents in 
the paper the altitude referred to as 
GE in the preceding geometrical demon- 
stration. When this altitude is multi- 
plied by the length of beam the result is 
the area desired minus the constant of 
error. Professor Goodman found by ex- 
periment that if line AC were at right 
angles with AB the shortage would be 
approximately 2'4 per cent. of the area 
to be measured. He therefore made 
one of the legs of his instrument to 
slide so that adjustments in length of 
beam might be made. This arrange- 
ment, Fig. 4, was also particularly use- 
ful in the measurement of indicator 
cards, for when the legs are placed as 
far apart as the length of the diagram 
plus 2% per cent., the hight determined 
is the mean hight of the card. 


IN SELECTING CENTER OF 
GRAVITY 


INACCURACIES 


At this point it might be well to look 
into the inaccuracies resulting from se- 
lccting an approximate center of gravity 
and to show how these irregularities 
are overcome. Referring to Fig. 5, point 
A is selected as the approximate center 
of gravity and, the circuit having been 
made once, the hatchet takes its posi- 
tion at C, its starting position being at 
B. Holding the planimeter carefully in 
this position we revolve the card through 
180 degrees, using the point of the 
planimeter as a center. If the circuit 
of the figure is now made, moving the 
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Fic. 6. AVERAGING HIGHT OF APPROXI- 
MATE RECTANGLE FOR RIM SECTION 
OF A GEAR 


foint in the opposite direction, the 
hatchet blade will probably not coincide 
with B but will be slightly above or 
below as at D. The altitude measure- 
ment is thus taken as the distance from 
C to the mean between FP and D. It is 
obvious that the same thing can be ac- 
complished by turning the instrument 
instead of the figure through 180 de- 
grees. For still further accuracy it is 
suggested that the area be measured in 
degrees apart, and 
measurements 


four positions, 90 
the average of these 
taken. If a line containing the center of 
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gravity is given the process is simplified. 
Fig. 6 shews this type of figure which 
is very common in machine design. 
In this case it is only necessary to se- 
lect a point in this center line and, 
placing the planimeter at right angles to 
center line trace the figure first in one 
direction and then in the othef, takinga 
mean of the two hights, BC and BD. 

The true center of gravity in the last 
case is found by projecting this mean 
point over to the center line. At A is 
the approximate center of gravity and 
E the exact center. If the figure is en- 
tirely irregular as in Fig. 7, a double 
reading is taken at each of the four 
positions shown, and the opposite mean 
points are connected. These connect- 
ing lines intersect at the center of 
gravity. It is necessary that the lines 
passing through the approximate center 
of gravity be at right angles. 


IMPROVEMENTS IN THE INSTRUMENT 


The most important improvement in 
this instrument is the provision of a 
scale forming part of the beam from 
which direct readings for areas may be 
taken, Fig. 8; this arrangement was 
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Fic. 7. AVERAGING FOR AN IRREGULAR 
FIGURE WITH HATCHET PLANIMETER 


patented by Professor Goodman in 1893. 
He found that if the radius of the 
curved nade equal to the 
length of the beam, divisions equally 
spaced might be placed on the 
which would read area direct. This pro- 
range and insures 


scale were 


scale 
vision increases the 
more accurate measurements. 

It is evident that a slight tipping to 
either side with resulting inaccuracy is 
unavoidable and to correct this I have 
made an instrument with two support- 
ing feet placed as near as possible to 
the tracing point, Fig. 9. The tracing 
point is raised a very small amount from 
the paper and the wheel is held abso- 
lutely vertical. It should be said paren- 
thetically that the drawing board or 
table on which the measurements are 


taken should always be as nearly level 
as possible. 

In the instrument shown in Fig. 9, the 
pointer was made laterally adjustable 
so that after repeated tests on variously 
shaped figures the correct allowance 
could be made. The length of beam was 
10 inches plus the allowance when the 
pointer was properly set and readings 
were taken by revolving in alternate di- 
rections as shown in Fig. 6, the measure- 
ment between dents C and D was taken 
with a scale reading in fiftieths. Each 
fiftieth indicated directly one-tenth of a 
square inch. 

Its simplicity and consequent cheap- 
ness of manufacture makes the hatchet 
planimeter a desirable instrument for 
general use as it is within six-tenths of 











FIG. 9 
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MODIFICATION AND IMPROVEMENTS OF THE 
HATCHET PLANIMETER 


one per cent. as accurate as the Amsler 
planimeter which is recognized as stand- 
ard. So far as I know it is not manu- 
factured or sold in this country, at least 
not by any of the larger instrument 


makers. 








Operation of British Patent 
Act 








From a consular report it is noted that 
the first British 
patents act has resulted in the introduc- 
tion into the United Kingdom of S2,500,- 
000 foreign capital. The value of the 
land and acquired by foreign 
firms who have decided to carry on their 
manufactures in Great Britain in order 
to maintain patent rights is estimated at 
The expenditure for buildings 
was 5SS880,000; plant and machinery, 
S895,000, making a total of 382,410,000. 
In addition, it is stated that a great many 
firms have arranged for English factories 
to manufacture their patented articles on 


vear’s working of the 


premises 


$635,000. 


a royalty basis. 
The consul 
the opinion that the results of the act 
have come up to expectations and be- 
lieves its beneficial effect to England will 


making the report is of 


continually increase. 








99 


AMERICAN MACHINIST 


January 6, 1910. 


WOODEN CYLINDERS Last of Its Kind in New 
England, to Supply Blast 


on an OLD BLOWER for Making Charcoal Tron 








BY E. A. DIXIE 











of iron ore in this 
in North Carolina, 
iron works was 
bay in 


The first discovery 
took place 
first successful 
Massachusetts 


country 
but the 
established at 
1632. 

In 1637 
achusetts 


the General Court of Mass- 
granted to. Abraham Shaw 
one-half of the benefits of any “Coles 
stone wch shal be found in 
any comon ground weh is in_ the 
countryes disposeing.” 

The first casting, an iron pot of about 


or yron 


1734, which produced 
from 500 to 700 pounds of iron per 
day. A blast furnace was added later 
and ran for many years. Salisbury ore 
was used exclusively at this plant, about 
3 tons of ore and 250 bushels of char- 
coal being required to produce a ton 
of iron. 

At the close of the 18th century, 
Litchfield countv had 50 _ bloomery 
forges, for making iron direct from the 
ore, and 3 slitting mills. 


ceunty, Conn., in 


sound as when they in years 
ago. 

The wheel, of the undershot type, is 
16 feet in diameter 11-foot face, and 
the buckets are spaced 12 inches on 
the rim. The shaft is of iron, octagonal 
in section and 8'% inches across the 
flats. The spiders are wedged to the 
shaft, which they fit loosely. 

There is no cap for either of the bear- 
ings, the weight of the wheel being de- 
pended upon to keep it in place. 


were put 








Fic. 1. GENERAL VIEW 


Lynn, 
Joseph 
existence. 


& quart capacity, made at 
Mass., about 1645 by a certain 
Jenks. This pot is still in 
Jenks, later made the dies for the silver 
coins which were struck at the Boston 
mint and had on one side of them a pine 
tree. 

With the years the iron industry 
spread throughout New England wher- 
ever extensive deposits of good iron ore 
were found. 

Two such 
Salisbury, both in Litchfield 
Conn., while limestone for flux is 
found in large quantities and hard wood 
for charcoal can be had in abundance 
or rather could be had in the early 
days. 

A bloomery forge was started by 
Thomas Lamb at Lime Rock, Litchfield 


was 


Kent and 
county, 


orebeds occur at 


also 


OF THE 


KENT FURNACE, WITH 


a general view of which 
is situated near the 


Kent furnace, 
is shown in Fig. 1, 


Housatonic river about a mile above 
Kent, Conn. The furnace is the third 
one which has occupied this site, the 


previous ones having been destroyed. 
The building in the foreground in 
Fig. 1 is the power house and contains 
two water wheels—a large one for driv- 
ing the wooden pistons of the wooden 
air pumps for the blast, and a small 
one for pumping the cooling water used 
in the tuyeres, etc. This water was 
drawn from the tail race. The power 
house is very dilapidated as can be 
seen in Fig. 2, which is an internal view, 
lcoking from right to left in Fig. 1. 
and there the beams, 12 inches 
are rotted to the consistency of 
while others are apparently as 


Here 
square, 
punk, 


PoweER House 





IN THE FOREGROUND 


The crank webs are of cast iron keyed 
to the shaft and have wrought-iron 
crank pins keyed in. 

The connecting rods are of oak 5 
inches wide by 10 inches deep in the 
center of their length, which is 16 feet. 
They taper at the ends and are pro- 
vided at both the crank pin and cross- 
head ends with cast-iron boxes retained 
by wrought-iron straps with gib and cot- 
ter adjustment, see B, Fig. 2. 

The small water wheel, the rim of 
which shows at A, Fig. 2, is about 5 
feet in diameter by 5-foot face and 
drives, through a wooden beam, a 3- 
inch cast-iron ram pump about 12-inch 
stroke. This supplies the cooling water 
for the tuyeres, etc. 

Fig. 3 shows a general view of the 
blower room, which is the right-hand 
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end of the building shown in the fore- 
ground in Fig. 1. 

Fig. 4 shows one of the wooden blow- 
ing cylinders. There are two of these, 50 
inches in diameter by 60-inch stroke. 
The crosshead is of cast iron working on 
cast-iron guides secured to wooden 
beams. 

The crosshead slippers are made up 
of sheet iron and wood, probably apple 
wood as this was a favorite and good 
material for this purpose in the old 
days. Even as late as the Centennial Ex- 
hibition in Philadelphia in 1876, one of 
the prize steam engines there had apple- 
wood guides. 

Each piston rod runs through a hole 
in the back cover and extends as a 
tail rod, sliding in a half-round groove 
in a long timber at the back of each 
cylinder. 

Air was admitted to the cylinders at 
each. end (they are double-acting) 
through the clack or flap valve A, Figs. 
3 and 4. These valves are of wood, 
hung on leather hinges, and have a piece 
of leather, tacked around the edge of 
the face which comes in contact with 
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Fic. 2. THE WATER WHEEL 


OF THE BLOWER ROOM 


the cylinder head, to act as packing. 
The eduction pipe B, of tin is 13 inches 
in diameter and leads into the box C, 
Fig. 4, and from there the air passes 
into the bottom of the wooden accumu- 
lator D, which is merely a cylindrical 
wooden tub open at the top, 66 inches in 
diameter by 60 inches high, with walls 
4 inches thick. The piston is packed 
with leather and in the center of it is 
the square wooden guide rod FE, made of 
above. The bottom of the guide rod is 
5-inch oak and working in a _ guide 
fastened to the center of the piston by 
four angle irons and by four iron struts 
which spread about a foot where they 
join the piston. 

At intervals near the top around the 
accumulators D, rows of holes are 
drilled through the walls. These act as 
safety valves, relieve the pressure and 
prevent the piston from being blown out 
should the blowers supply more air than 
can be used. 

From the blower house the air pipe 
led over to a large chamber near the 
top of the furnace where the air passed 
through a heater, run by the waste heat 
from the furnace, which transformed it 
into hot blast and from here it was led 
at about 8 ounces pressure down to 
the tuyeres. 

While the blowing apparatus dates 
back to the early part of the last 
century, the furnace itself is of com- 
paratively recent date, 1885, and is 
therefore of little interest for this 
article, except as far as the making of 
charcoal iron is concerned. 

The big barn in the left background 
in Fig. 1, was the coal house, where 
60,000 bushels of charcoal were stored. 
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Fic. 4. ONE OF THE WOODEN BLOWER CYLINDERS 


Mr. Ives, who now has the hotel at 
Kent, told me that for years he burnt 
and hauled from 15,000 to 20,000 bushels 
of charcoal each vear for Kent fur- 
nace, beginning in July and finishing 
up when the snow put a stop to the 
work. The big barn full of charcoal took 
fire once and a spectator told me that 
it was impossible to get nearer than 
300 feet, so intense was the heat. 

The ore used was Salisbury and Kent, 
both good. It was. broken to. the 
size of a man’s fist, but the charcoal 
was charged just as it came. Ore cost 
as high as S4 per ton, and charcoal 
from 6 to 20 cents per bushel, while 


limestone cost $1.25 per ton. 


Walter Barker was foreman at the 
Kent furnace for about 15 years and be- 
fore him his father, who died recently 
aged 90 years. 

In conversation with Walter Barker a 
few weeks ago, he gave me the following 
facts: The output per day was from 12 to 
17 tons. A charge consisted of 30 bushels 
of charcoal, 1200 to 2000 pounds of ore 
and 150 pounds of limestone. These 
charges were put in at intervals of half 
an hour or so; as soon as a charge 
melted a fresh one was put. in. 
In order to ascertain whether a charge 
was melted or not, an iron rod was 
lowered from the charging hole until it 
rested on top of the new charge. As 
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soon as melting began the rod would 
move slowly downward, upon which a 
new charge would be put in. The fur- 
nace was tapped twice daily. 

The men worked twelve-hour shifts 
and their duties were as _ follows: 
Two firemen, at S2 per day, attended 
to the cooling water and drew the 
cinder out as it ran from the furnace. 
Two helpers, at $1.50 per day, molded 
the pig bed, took the iron out of the 
bed and helped the firemen generally. 
Two guttermen, at $1.50 per day, drew 
the iron and cinder from the _ fur- 
nace and piled the cinder to one side. 
Two fillers, at $4.50 per day, put in the 
charges of ore, charcoal and limestone 
every half hour. Two oremen, at $1.50 
per day, put the ore into the top house 
handy for the fillers. Two coal men, at 
$1.50 per day, performed the same duty 
with the charcoal. One foundryman, at 
from $100 to $125 per month, had charge 
of all the other men and oversaw their 
work. 

The average price paid for iron was 
$40 per ton at the furnace, but in war 
times the price rose to from $100 to 
£125 per ton. 

Kent furnace was the backbone of 
Kent’s prosperity and while I was there, 
taking the photographs and measure- 
ments for this article and talking to 
various men who had worked there, one 
of the older men, thinking, probably, 
that I was looking the place over for a 
possible purchaser, asked me in a wist- 
ful voice: 

“Is there any chance of the old fur- 
nace being started again? Is someone 
going to buy it and start it up?” 

When I told them I was merely get- 
ting material for an article they looked 
on me as a mild lunatic for taking any 
interest in a dead furnace. 
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Self Lubricating Center 














By A. fF. Kunze 








The difficulty of keeping lathe and 
other dead centers lubricated so that they 
will not get excessively hot is well known 
to most of us. The pressure of the center 
against the surfaces of the countersink 
squeezes the lubricant out, and if the 
work is revolving rapidly there will soon 
be a hot bearing and consequent burning 
of the center. 

The accompanying sketch shows a cen- 
ter which we recently devised to over- 
come this difficulty. A very thin slot 
(about 1/32 inch, or even 1/64 inch, will 
do) is cut into the cone a little to the 
side and above the center lines, as shown 
at A, front view. It is run back as far 
as desired, about an inch or so, which 
will allow for grinding many times. At 
the end of the slot a little countersink 
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A SELF-LUBRICATING CENTER 


C is drilled, which is convenient to pour 
oil into. 

The effect of this method is seen at 
B where the slot acting as a reservoir for 
oil or white lead will constantly lubricate 


the surface of the revolving countersink 
in the work. The edges of the slot should 
be stoned a little after each grinding to 
prevent any possibility of cutting, which 
can also be largely prevented by placing 
the slot off center. This center is very 
simple and seems to answer the purpose 
for which it was designed. 








At the beginning of the present year 
nearly 7,000,000 telephones were in 
active use in the United States. With a 
population of 85,000,000, telephone de- 
velopment is pre-eminent in this country, 
for Europe, with a population of 400,- 
000,000, had only 2,300,000 telephone 
instruments in use at the same date. 
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Selecting and Using Pyrometers 























In considering the installation of 
pyrometers for the control of furnace 
temperatures, in a works where a num- 
ber of instruments are to be used, one 
of the chief points to be studied is the 
type of instrument. For it goes almost 
without saying that it is necessary to 
use, as far as possibie, one type of in- 
strument so that interchangeability is 
permitted. There are many other points 
needing close attention when this de- 
cision has been made, but at first this 
one stands well to the fore, and must 
be settled. 

The two kinds of pyrometers that will 
attract attention, and which fulfil many 
of the requirements satisfactorily, are 
the thermocouple and resistance types. 
Much may be said for—and against 
both these types of pyrometers, but in 
the end the thermocouple proves to be 
for general work the most suitable and 
satisfactory instrument. 

The resistance pyrometer is very ac- 
curate in its indications, but the range 
of temperatures through which it acts is, 
as a rule, very much more limited than 
that of the thermocouple. This is very 
important, and must weigh in the bal- 
ance seriously against the former type 
of instrument. Then again the high first 
cost of the resistance pyrometer, com- 
pared with the thermocouple, is another 
serious point. This is particularly notice- 
able when recording instruments are re- 
cuired, and in this case the controlling 
mechanism is very much more compli- 
cated than in the thermocouple, and re- 
cuires the attention of a skilled man for 
regulation and adjustment. 

ERRORS IN THERMOCOUPLE ,.INSTRUMENTS 

There are many points about thermo- 
couples which require careful attention, 
and if neglected may lead to serious 
errors and losses. The first point that 
comes to my mind is that the internal 
resistance of couples and leads may vary 
with couples made from the same stand- 
ard wires. This variation may be due 
to differences in the lengths of the 
couples and the leads, and the result 
is that all the couples will not indicate 
the same temperatures when their hot 
junctions are side by side in a furnace. 
This error does not exist if the internal 
resistance of the indicating millivolt- 
meter is very high, but as the indicators 
genera'!y used by engineers for pyro- 
metrical work have a resistance of about 
100 ohms only a variation of, say, 2 
chms in the couples will be an appreci- 
able percentage of the total resistance 
of the circuit, and will consequently 
show an error of that amount in the 


temperature indicated. It is quite pos- 
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sible to get an error of from 30 to 40 
degrees Fahrenheit in this way. 

There are two methods of overcoming 
this difficulty. The first is to increase 
the resistance of the indicator to such 
an amount that any normal variation, 
due to difference in the length of couples 
and leads, is made entirely negligible; 
and the second is to bring all the leads 
to one standard resistance by inserting 
coils of fine wire, and all the couples 
te a standard resistance by the same 
method. With the couples, the coil may 
be conveniently placed in the cold junc- 
tion box. 

This second method is open to the ob- 
jection that the cold junction coils are 
liable to be raised considerably above 
their normal temperature by reason of 
their close proximity to furnace walls, 
etc., and so have their resistance in- 
creased. This increase, however, even 
if the cold junction box is raised by 80 
degrees Fahrenheit—and with proper 
care it would never reach a point that 
much above the normal—is so very 
slight that the error is not appreciable 
and can be safely neglected. 


PROTECTING COVERS 


Thermocouples adjusted as above to 
the same standard resistance, side by 
side in a furnace, with cold junctions 
ai one temperature, and _ everything 
equal but the type of sheathing or pro- 
tecting cover, will not even then show 
the same temperatures. As all other 
faults have been eliminated, the cover 
is the only possible cause of the error, 
and it is a fact that different kinds of 
covers create errors sometimes amount- 
ing to 20 or 30 degrees Fahrenheit. 

It is absolutely necessary that all 
sheathing for thermocouples should be 
as far as possible of the same nature. 
For ordinary furnace work all that is 
necessary is an iron tube, solid-welded 
at one end, and this kind of cover finds 
the most general use. In special cases 
such as for use in the lead bath, or with 
high-temperature metallic salts baths, this 
form of sheathing affords no protection 
against the penetrating action of vapors 
and gases, which rapidly destroy the 
couple wires. 

In cases of this description special 
kinds of sheathing are necessary, and 
one that may be safely used consists 
of an outer tube of steam piping, solid 
welded, containing a smaller solid-weld- 
ed tube heavily plated on the outside, 
which, in its turn, contains the couple. 
This sort of cover can be used for 
a very long time with the simple re- 





versal of the outer sheath when neces- 
sary. 


PORCELAIN QUARTZ AND FIRECLAY TUBES 

Many other forms of protecting tubes 
are used, including porcelain quartz and 
fireclay. Porcelain does not find much 
favor as it is liable to crack at high 
temperatures. Quartz tubes are used to 
a moderate extent, and are valuable be- 
cause they are comparatively rigid even 
when hot, and may be subjected to 
violent changes of temperature without 
cracking; such as being plunged iio 
molten metal when cold. They are, how- 
ever, only impermeable to gases at tem- 
peratures’ not exceeding 1800 degrees 
Fahrenheit, and even at that tempera- 
ture should be used intermittently as 
their impermeability breaks down with 
constant use. 

These tubes rapidly rise to the tem- 
perature of the furnace, and consequent- 
ly indicate changes of temperature very 
readily. Marquardt tubes will stand a 
very high temperature without losing 
their impermeability to gases, but they 
are of little practical value as they will 
not stand rapid changes of temperature; 
nor must they be put into a position 
where there is likelihood of their being 
knocked or affected by vibration, as they 
are very fragile, and liable to crack. 
They, moreover, have to be placed gen- 
erally in a vertical position, as they 
readily bend at high heats, and if placed 
horizontally may break of their own 
weight. They can be used under favor- 
able conditions up to 2800 degrees Fah- 
renheit. In all cases where these pro- 
tecting tubes are used it is usual to 
give them the extra protection of a 
sheath of wrought-iron tubing. 


Wuy ProTeCcTION Is NECESSARY 


It is necessary to protect the cold 
junction of a couple as much as pos- 
sible from the action of the hot furnace 
gases and from the radiation of the fur- 
nace. It is obvious that the position of 
the couple will have a good deal to do 
with the action. It is better 
to insert the couple through a small 
aperture in the side of the furnace, than 
In all cases a 


former 


through one in the roof. 
fairly good protection, and one that will 
allow the cold junction to be kept at a 
temperature, consists of a 
sheet of millboard with the 
couple passing through the middle. This, 
if the millboard is large enough, de- 
fiects the hot gases, and arrests the 
radiant heat effectively. 
the cold-junction temperature must be 
kept very uniform the cold-junction box 


fairly low 


asbestos 


In cases where 
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has a water jacket through which water 
continually flows from the mains. This 
is quite unnecessary in works practice. 
The insulation from one another of 
the couple wires is a simple matter, as 
porcelain tubes, double drilled, about 
three inches long, and one-quarter of an 
inch in diameter, can be purchased from 
Small balls, 


most wholesale chemists. 
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doubled bored, are also used for this 
purpose, especially when the ceuple 
sheath is of a special shape, say, right- 
angular. Small-diameter quartz tubes 
are also made for this purpose. It is 
very important to see that, in building 
up a thermocouple, the wires are not 
twisted and touching between each in- 
sulating tube, for, if they do touch, a 
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false junction is thereby made, and the 
indicator readings will be wrong. 

Calibration is a very troublesome op- 
eration to some people, but if ordinary 
care is taken it should not be at all 
difficult. This has been dealt with, how- 
ever, quite recently in the AMERICAN 
MACHINIST fairly thoroughly, so there is 
no need to repeat the process. 








Tools for a Difficult Lathe Job 














Some years ago, while leading a some- 
what nomadic mechanical life, I dropped 
into a shop that made a specialty of small 
work, duplicate parts, models, etc., and 
the required accuracy was well above the 


average, as will, I think, be clearly 


shown in the article here described, which 
was being made by them in lots of 1000. 
The article, a hollow cylinder, shown in 














By Robert O’ Neal 


time the end facings, which must be 
parallel. 

To show the device, and the result from 
its use, it will be necessary to show the 
method in vogue prior to its advent, which 
was as follows: 

A brass tube of the required diameter 
was cut into lengths of 134 inches. A 
2-inch reamer run through each length, 








and the tail center brought up to support 
the work while turning to within about 
0.01 inch of the required diameter, this 
amount being left to be removed by the 
grinder on which the ring-gage fit was 
made. Thus, it will be seen, the work 
was carried through four distinct opera- 
tions, and as only about 70 per cent. of 
the finished product would pass the test 































































































FIG. 4 


its longitudinal cross-section at A, Fig. 1, 
was about 2 inches inside and 2'¢ inches 
outside diameter and 13 inches long, 
threaded, as shown, 20 threads per inch. 
The inside was to be reamed and the out- 
side to be a ring-gage fit throughout its 
entire length. The threads were to fit the 
gages furnished by the company having 
the work done, a set of two, male and 
female, being sent with the order, as was 
also a snap gage, so constructed as to 
gage the length over all, and the same 








FIG.5 


A SPECIAL LATHE FIXTURE 


when one end was chucked to run true in 
a lathe, while the other, in a steady rest, 
was being faced and the outside thread 
was chased. This was called the first 
operation, and was followed by a second 
in which the chuck was removed and a 
piece inserted in the lathe spindle and 
chased to receive the threaded end of the 
tube which, running in the steady rest, 
was faced off to length and chased at 
the other end. The rest now being re- 
moved, a plug was inserted in the tube 
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for accuracy the average cost per tube 
was about $2, although this may not 
seem to be excessive when it is stated 
that SS per tube was the contract price. 
After a day or two on the job the fix- 
ture, shown with the arrangement of tools 
as Figs. 1 to 6, was suggested, made, 
tried out, and it was found that a tube 
could be finished complete without remov- 
ing from the fixture in about 40 minutes. 

In Fig. 1, C was bored as shown. B, 
nicely fitted at ab and secured thereto 
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by nut E’, was used to finish C. D, being 
fitted over C, as shown at a, and secured 
by the nut E while turning the outside 
diameters of both D and b to slide freely 
through the tube A. Thus it will be seen 
that all parts are concentric with the man- 
drel B. The bushings D and b, being 
slotted, as shown by dotted lines, were 
fitted over the pins dd’ driven into the 
tapered parts of a in C, and g in B, to 
prevent slipping. 

The thread gage F was hung on the end 
of the lathe spindle, the end e of the 
mandrel B being caught in the draw-in 
chuck. The tube A was cut to length, 
reamed, and slipped over the fixture al- 
lowing sufficient overhang for the thread 
at c’. On turning the nut E the bushing 
D was forced along the taper part a, 
and expanded firmly against the wall of 
the tube A. So, also, with b. When the 
nut E’ on B is operated, the nut E and the 
bushing D being mounted on the part C, 
and in contact with the inner wall of the 
tube A, the entire mass is moved through 
the same space at the same time and 
continued until 6 is brought in contact 
with the tube A, without in any way dis- 
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turbing the bearing of the tube at the 
point of contact with D, this contact 
being evenly tensioned with the spanner 
wrench, Fig. 3. The tube is rigidly held 
in position while being turned to the re- 
quired diameter and faced off and chased 
at both ends without removing, and its 
concentricity is very near absolute. The 
ring gage G and the thread gage F’ bored, 
as shown, were hung upon the tail center 
for convenience and the job was set up 
ready for tooling. 

The tool post being removed the little 
turret, shown in Figs. 4 to 6, was secured 
in its place by the T-head bolt H. The 
necessary tools abcde f, secured by set 
screws a’ b'c' d'e’ f’, Fig. 6, in slots cut 
in B’, Fig. 4, which revolved around the 
bolt C’, bringing the required tool in the 
desired position with respect to the cut- 
ting edge and center of work by means of 
the stop pin F” engaging pockets cut in 
B’; the part B’ being released to allow 
of easy manipulation and afterward 
secured rigidly by the nut D’ operated by 
the lever E” and the bolt C’ being 
threaded left hand, which brought the 
lever E” to the operator and out of the 


way when secured. The pin F” receding 
in the body A’ when the tool head was 
being revolved was thrust out by the 
spring G’, thus surely locating the tool 
in the proper place. A socket wrench, 
Fig. 5, completed the fixture. 

With this outfit one man easily fin- 
ished, complete, 12 tubes a day with a 
loss of less than per cent., and this 
invariably due to carelessly chasing the 


threads too loose. The little turret was 
found to be adaptable to several jobs 
requiring successive tool changing and 


some two or three were made and put in 
use with satisfactory result. 

The who was also 
owner in this case, was, 
own expression at the 
ready to recognize worth, and reward it 
accordingly,” so well pleased with the 
device that he offered the munificent sum 
of 10 cents a day increase of the pay 
to the designer of the fixture. However, 
by this time my treasure had already as- 
sumed abnormal proportions due to the 
savings accruing from $2.50 per diem, 
and prefering variety to wealth I gathered 
up my little “kit” and moved on. 


the shop 
if I may use his 


boss, 


time, “always 
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Slipping Friction Pulley 




















The pulley described was made from 
material found in the scrap heap, and 
the idea was to start a hydro-extractor 
without straining the belts or slowing 
down the engine. The pulley is fixed 
on a countershaft, carrying a small fast 
and loose pulley. The pulley proper is 
A with the inside of the rim turned, runs 
loose on the countershaft. B is the hub 
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A SLIPPING 








FRICTION 


By P. Robinson = 


formed by two pieces of square section 
iron. C are the arms clamping the hub 
and carrying friction blocks. D is a 
channel or iron angle iron with an elm 
block attached. E are elm blocks shaped 
to fit the inside of the rim of the pulley. 
F are two short pieces of rubber tube to 
act as collars, keeping the friction blocks 
E in their respective places. 
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PULLEY 


belt- 
from 


The action is as follows: The 
driving countershaft being moved 
the loose to the fast pulley causes the 
arms E to turn at full speed, the cen- 
trifugal force causing the blocks E to 
bind on inside of the pulley, the load on 
the pulley A being started gradually until 
full speed is reached, the rate of acceler- 
ation or adjustment being made by alter- 
ing the size of the blocks E, or by adding 
ordinary iron washers between the rub- 
ber tubes and the blocks. The pulley has 
been at work about four months and 
leaves nothing to be desired. 








High Pressure Tubing 








In a paper read before the Institute of 
Marine Engineers dealing with the char- 
acteristics of copper under various con- 
ditions, it is noted that the substitution 
of steel for copper in cases of high steam 
pressure and other directions has devel- 
oped rapidly since the production of the 
seamless steel tube—a distinct improve- 
ment certainly when correctly designed, 
and adequate made for its 
characteristic action. It is to be noted 
that the bicycle trade is really responsi- 
ble for the large development of the 
seamless steel-tube industry in this 
country. At first difficulty was encount- 
ered in obtaining the proper steel for 
making seamless tubes but the large de- 
mand in bicycle manufacture led to im- 
portation of the proper grades. 


provisions 
































A Homemade 1000-Pound 
Emergency Crane 








The terms of an installation contract 
specified that any delays on the part 
of the contractor would be charged for 
at a pretty stiff rate. There were some 
forty-odd motors to set up and over half 
of them weighed about 1000 pounds. 
The old factory was continued in op- 
eration and the machinery moved into 
the new building one piece at a time. 
As these followed no particular order in 
regard to the motor sizes, the erecting 
engineer could not tell when he would 
have to have helpers ready and he soon 
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LETTERS « FROM - PRACTICAL: MEN 


Concerning the Details of making things in machine SAS 
shops, from the first sketch tothesale S32 BJ Bw 


vided. With these restrictions and also 
that the crane should be operable by 
one man and portable, it was laid out as 
follows: 

Taking a bench horse as a model, 1% 
x6-inch planks were cut and assembled 
into A frames, as shown in the illustra- 
tion. Connecting the A frames were 
two crossbeams of the same material, 
set on edge with a 1'4-inch space be- 
tween. Bracing strips and cross pieces 
were added and planks running the 
length of the horse under corresponding 
legs on each side, tied together at one 
end, made the whole very rigid and pro- 
vided surfaces for the 4-inch castors. 
Leaving the one end open made it pos- 
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AN EMERGENCY CRANE 


found that the cost of keeping three or 
four men on the job would lose money 
on the contract. 

It was therefore evident that some 
means for handling and placing the 
motors at less cost was needed. A port- 
able crane was suggested but none could 
be obtained in the city and telegraphic 
inquiry showed that manufacturers could 
not make delivery under two weeks; 
which delay, together with the cost of 
the help for that period would not have 
improved matters. 
and high-priced to think of hiring men 
whenever wanted. The only solution 


Help was too scarce 


seemed in making a temporary crane. 
This was decided upon and the outfit 
described below was made up and put 
into use within 24 hours. 

The motors being something like 27 
inches in hight and the maximum lift 
required about two feet it was necessary 
that this be allowed for. The settings 
of some of the motors were such that 
it was impossible to place them unless 
a traveling head or carriage be pro- 


sible to run the crane over the motors, 
pick them up perpendicularly and set 
them in like manner. 

Two light 2'4-inch double-pulley blocks 
and a single pulley of the same type 
were selected to take up as little head 
room as possible when drawn close to- 
gether. This was necessary because six 
feet two inches was the limiting hight 
allowed by the elevator doors in the 
building. A traveling head was made of 
a sliding piece of wood guided by nailed 
strips outside of each cross beam. The 
upper block was held to same by a piece 
of gas pipe running through the eye and 
resting on the two runners of the 
traveler. 

The windlass proved a puzzler at first 
but the solution was interesting. Using 
a 34-inch gas pipe and elbows, it was 
constructed as shown; the crank and 
shaft being of the same material. Bear- 
ings were provided by wooden strips 
soaped to keep the friction low. In 
order to lock the windlass, the washers 
provided to keep the !4-inch flexible ele- 
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vator cable in place were set 
enough together so that the shaft could 
slide inward and allow the crank to 
strike the leg of the horse. The single 
pulley was placed at the upper corner 
directly over the windlass and so acted 
as a guide to the cable regardless of 
where the blocks were located. The side 
pull thus brought to bear on the traveler 
was resisted by a cable from the traveler 
to a fixed point on the opposite end of 
the horse. This made it possible to 
slide the traveler with a load when the 
beams were soaped. 

It was found that a pull of about 30 
pounds on the crank was sufficient to 
lift 1000 pounds. A test was made 
for the safety of the apparatus by lift- 
ing 2500 pounds. The crane filled the 
bill admirably and it was interesting to 
note how the electricians, steamfitters 
and other skilled mechanics who laughed 
at the clumsy affair, afterward used it 
tc advantage in their own work. At one 
time the electricians were able to pull 
a large cable into a conduit where their 
large block and tackle could not be used 
on account of limited space. They placed 
the crane on end against the wail and 
nearly put it out of business by their 
efforts with two men at the gas-pipe 
crank. The total cost of the crane was 
less than five dollars and a 10-hour 
day’s work of one man. 

J. G. ZIMMERMAN. 


Milwaukee, Wis. 








A Landsman’s Plumb 








It was a large P. and O. liner, and she 
had left the stocks some time previously, 
as the various subcontractors were well 
advanced with their work. The firm who 
was supplying the hydraulic installation 
was very anxious to know how its part 
was progressing, so the managing direc- 
tor rang up Bilson, their man in charge. 
He replied that he could not say exactly 
when he would be ready for the test, as 
there were several things to do, and be- 
sides there was something wrong with the 
accumulator. 

On receiving this information the boss 
at once consulted the new manager, Mr. 
Head, and he decided he would inves- 
tigate on the spot, and at once made 
tracks for the yard. 

On his arrival he was somewhat 
shocked at the unconcerned manner in 
which he was received, but was event- 
ually conducted to the engine room and 
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Bilson in a somewhat ruffled state of 
mind. 

“Now, Bilson, what’s all this fuss about 
the accumulator?” 

Bilson, although he had been for years 
in charge of this branch of the firm’s 
work from A to Z, returned a soft an- 
swer, “I didn’t know there was any fuss; 
something was wrong with the accumu- 
lator, but I do not anticipate any trouble. 
I have not looked at it yet.” 

“Not looked at it yet? Hold this mack- 
intosh and /’/l look at it now. What are 
you here for?” 

There was an interval of about two 
minutes, Bilson not being occupied with 
anything in particular except his duty as 
clothes peg. 

“There is not much to make a fuss 
about, after all,’ said Mr. Head, “any 
fool could see with his mouth what is 
wrong. It’s out of plumb. Get me a 
spirit level.” 

Five minutes later Mr. Head had dis- 
appeared to the advantage of his own 
firm and several others, as every man 
on that ship had laid aside his tools in 
the earnest endeavor to find the object 
demanded by Mr. Head. 

Bilson (whose permission I have to 
tell the story) is still busy with hydrau- 
lic installations, and he has one man 
under his charge who now knows that 
hydraulic accumulators are not intended 
as columns to support the deck above. 
Bilson told him so. 

Mr. Head never forgot the incident; 
his friends would not let him; but he 
left to investigate another matter some 
time ago, and is not expected back. 

Belfast, Ireland. TERRY. 








Tool for Turning Balance 
Lobes on Small Crank 
Shafts 








There were a lot of crank shafts to 
be made as shown in Fig. 1, and one of 
the operations on them was to turn the 
lobe at A to a radius 5/16 than 
that made by the outermost point of the 
crank pin to balance the crank shaft. 

This operation was done for some time 


less 


by fixing the cross-slide stop as for 
screw cutting, then with the tool set 


for taking a cut, as the crank shaft re- 
volved, the tool was withdrawn by the 
cross-feed screw, worked by the oper- 
ator, far enough to allow the crank pin 
to pass, and then fed forward again up 
to the stop in time to take another chip 
cff the lobe, the carriage being fed 
longitudinally meanwhile, as for turn- 
ing. This method, as most turners know, 
is a tedious one. After being on the job 
for some hours, and getting tired of it, 
I devised the tool shown in Fig. 2 for 
doing the job. It is automatic in action 
and is very simple, cheap and effective. 

The sketch shows the tool and hold- 
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er in position in the open-side tool post. 
The cutting tool is shown in two posi- 
tions, b and c. At b it is in a position 
for taking a cut, and at ¢ in the posi- 
tion to which it is lifted to allow the 
crank pin to pass. The dotted lines d and 
e represent the amount of metal to be 
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the 
the 


seen. As the crank shaft rotates 
crank pin comes in contact with 
push plate H at the point P; as it con- 
tinues to rotate the plate H is pushed 
backward together with the strap G, 
which acts upon the tool through the eye 
pin / causing it to be lifted high enough 
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ToOL FOR TURNING THE BALANCE LoBeEs OF S™ CRANK SHAFTS 
removed, and the circles 1, 2, 3, 4, to clear the crank pin and remain raised 
show the path of the crank pin. until it has passed the point K when it 
The complete tool consists of nine drops of its own weight in time to take 
parts. The body B which is shaped to a chip off the lobe as it comes round. 
form a ledge f, upon which the tool is he tool is quite a success; the time 
supported when taking the cut, and _ required to finish a lobe being reduced 
drilled to receive the shouldered screw by more than one-half; i.e., from twelve 
S, and round-head screw g. The cut- minutes per piece to five minutes. More- 


ting tool is an ordinary turning tool 
made flat on the inner side and drilled 
to receive the screw S upon which it 
pivots. On the top it is drilled to re- 
ceive eye pin /, to which is attached, by 


means of screw /t, one end of the con- 
necting link G, the other end being 
attached to the push plate H by a 
similar screw J. The lower end of the 


push plate H is attached to the body B 
by the screw g upon which it is free to 
rock. 

The action of the tool will readily be 


over, the job is as easy as ordinary 
turning. 
London, Eng. G. HOULTON. 








A Centering Job in the Lathe 








A lathe hand was caught recently tru- 
a forging between the lathe cen- 


ing up 
ters preparatory to centering. He cen- 
tered the end next the faceplate and 


placed a block of wood between the other 


end and the tail center. Screwing up 
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the tailstock center enough so that the 
piece would swing safely, he tried the 
piece with the tool in the tool post, using 
a hammer to shift it sideways. When it 
was found to run true enough the steady 
rest was applied, the block removed and 
the center drilled just right. This idea 
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A Special Bit Grinder 








The accompanying views, Figs. 1 to 3, 
show a bit grinder, designed to be used 
in connection with a Greenfield grinder. 
H. 


machine was made for James 


This 
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may not be new to all, but it is without 
doubt a simple one. 


Elyria, Ohio. Mires A. HArRIs. 
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CONSTRUCTION OF 


A SPECIAL Bit GRINDER 


Matthews & Co., stamp, stencil and large 
type makers, of Pittsburg, who have sev- 


routing machines an? use a large 
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Bit GRINDER 
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quantity of bits. These bits, as shown in 
Fig. 4, are not eccentric, to allow cutting 
clearance, but more nearly elliptical in 
form. They are also made in a variety 
of sizes, the amount of clearance depend- 
ing on the size of the bit. The attach- 
ment was designed to accommodate all 
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these sizes, as will be explained below. 
1 and 3 show the general arrange- 
The cam shaft B 


Figs. 


ment of the machine. 
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Bit TO BE GROUND 
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and main spindle A are parallel and 
linked together with three spur gears 
KLM. The main spindle runs in a long 
bearing O hinged at F. The cam-shaft 
bearing S is arranged to slide in housing 
P, proper adjustment being secured 
through screw and handwheel D. The 
cam C is made to give the correct move- 
ment and bears against the hardened- 
steel plate N, tension being obtained by 
spring / located at the side of the at- 
tachment. 

The bits are held in a draw chuck in 
the end of spindle A, the slot in the bit 
fitting a corresponding projection in the 
chuck, thus giving the proper position for 
grinding. Power is secured through a 
flanged pulley J mounted on the end of 
spindle A. 

Fig. 2 shows the attachment as it ap- 
pears on the grinder. In grinding a bit, 
it is placed in the chuck in the end of 
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spindle A, tightened up with handwheel 
G, and is fed against the grinding wheel 
in the usual manner. After the clearance 
is ground, the attachment is stopped and 
taper pin H inserted .n the hole R and 
into the spindle A. This locks the spin- 
dle in the proper position. The flat sur- 
face is then ground. 

It is interesting to note the rapidity 
with which these bits can be made. Drill 
rod is used and is cut off and slotted in 
the screw machine, and tempered before 
grinding. Dull bits are also reground in 
this manner. 


Ingram, Penn. K. P. ROLSTON. 








An Indexing Job 








Some time ago there came up in the 
shop an indexing job that had the whole 
force “on the go” for a while. It wasn’t 
my job, but as it was out of the ordinary 
I did a little figuring on my own hook, 
and through a small mistake in addition 
was led to a solution that be of 
interest to some of your readers. 

An index plate was required for locat- 
ing the keyways in a four-cylinder motor 
cam shaft, and consisted of eight notches 
in the periphery of a 6-inch plate, one 
four equally spaced, 
second four equally 
22 min- 
the 


may 


series of notches 
and a 
spaced, but advanced 22 degrees 
utes 30 from those in 


series of 


seconds first 


series. Indexing either series meant 
simply 10 turns of the index pointer on 
the 40-turn Cincinnati head for each 


notch; but to get the starting point for 
the second series was the sticking point. 
The problem was solved in the following 
manner: 

The ratio of the required space is to the 
circumference as 22 degrees 22.5 
utes 360 or, reducing to a 
common denominator, as 13,425 : 216.,- 
000. Dividing 216,000 by 13,425 gives 
an infinite decimal; but putting the equa- 


min- 


degrees; 


tion in the form of a fraction and re- 
ducing to its lowest terms gives 
Dividing 2880 by 40 gives the number 


of the circle required to index 22 degrees 


22 minutes 30 seconds, which is 72, and 
gives 4°, or 2 turns and 35 holes in 
the 72 circle; but it happens that there 


c 
is no 72 circle on the regular Cincinnati 
index plate, so the plate was removed 
and placed on a Brown & Sharpe head 
set for 72 divisions, and locating 
the primary hole in the outside circle, 
was advanced for 35 spaces and drilled 
to take the locating pin in the index 
pointer. 

The job was then set up and, starting 
from the primary hole, the first series of 
four notches was cut, then two turns of 
the pointer and an advance to the new 
hole gave the starting noint for the sec- 
ond series of notches. 

Through my mistake in addition instead 
of the fraction I obtained one whose 
denominator not divisible by 40, 


from 


was 
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but as I do not now recall the exact fig- 
ures I will use the correct ones as they 
will answer just as well for illustration. 
Referring to the table of leads obtainable 
with the spiral attachments, we find a 
lead of 2.880, or one complete revolution 
of the index head, for a table travel of 
2.880 inches, and as the space required 














An Accurate Babbitting Jig 








Fig. | is the 16-inch cylinder of a four- 


spindle automatic screw machine. In the 
longitudinal section one hole is shown 
before babbitting and the others after. 
No machining whatever is done in the 
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2880, 0.179 inch travel of the 
table when set up for 2.880 lead, will give 
the required location for the first cut In 
the second 

To use this method it is only 
to set up for a lead of 2.880, throw the 


is as 179 


series of notches. 


necessary 


gears out of mesh, cut the first series, 
throw the gears into mesh using care to 
take up all backlash, release the head, 
advance the table 0.179 inch, lock the 
head, throw the gears out of mesh, and 
index the second series in the regular 
way. Other indexing problems of a like 


nature can be solved in a similar manner. 
Chicago, III. H. M. 


spindle holes before pouring the bearings. 
At each end of the hole are six grooves 
D which, when filled with babbitt, effect- 
ively secure the bush against turning with 
the spindle. These grooves are formed 
by a part of the spindle-hole core. A 
hole A is drilled and tapped 1'.-inch 
pipe thread, and holes B are drilled 
into each spindle hole. A is for receiving 
and B is an 
when each 


two 


Fig. 2. 
indicating 


a piece of tube E, 
overflow hole for 
bearing is full. 

A method of dividing, now quite com- 
monly used, was adopted for spacing the 


spindles F, Fig. 2, at 90 degrees apart, 
Pp 
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and also at the correct distance from the 
center. The principle of the method will 
be seen on referring to Fig. 3. Four 
dummy spindles similar to F, Fig. 2, are 
located at one end by the spindle ends, 
being correctly sized and fitted into a 
master ring G, which fits snugly on the 
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Fic. 3. METHOD OF OBTAINING ACCURATE 
SPACING 


flange of the cylinder. At the other end 
the four spindles are located by rings X, 
which are ground the same size as the 
flange end of the dummy spindle and 
fitted into a master ring H. This ring is 
screwed to a cap K, to which are attached 
the rings X. All the spindles and rings 
are of gray iron 

The castings were rough-machined all 
over and left lying about the shop for a 
few months to season before finishing. 
The diameter of the rings X and also of 
the large end of the dummy spindle is 
obtained by multiplying the radius R, 
Fig. 3, of spindle circle by ¥ 2. The 
inside diameter of the master rings is 
(2+ 4/2) R. The spindles F are ground 
to the same dimensions for the bearings 
as the machine spindles except that the 
rear end is 0.0005-inch taper to facilitate 
the withdrawal of the spindle after pour- 
ing. This taper is scraped away when 
fitting in the machine spindles. Fig. 2 
shows a cylinder assembled with the bab- 
bitting jig ready for pouring the conical 
bushes for the front end. A small recess 
L about 1/16 inch deep is left in the ring 
X and spindle end which allows the metal 
to be neatly faced off flush with cylinder 
ends. 

It was found advisable to fix the spin- 
dles F to the plate G with screws to pre- 
vent a tendency to tilt when assembling 
the top part of the jig onto the spindles. 
The parts of the spindles, where the 
bearings are formed, are smeared with a 
mixture of oil and graphite to prevent the 
metal sticking. Before pouring the 
elbows /] are all turned upward and 
metal poured in until it begins to overflow 
at B, the whole arrangement resting 
meanwhile on the ground. Immediately 
after the bearings at one end are poured 
the cylinder is swung over in the sling, 
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the elbows again turned up and the pour- 
ing proceeded with. The spindles are usu- 
ally tight in the holes after the cylinder 
has cooled down, but they are easily 
drawn without damage by means of a 
long bolt through the spindles. The holes 
A are now plugged up with threaded 
plugs. The accuracy was found to be 
quite as good by this method as by the 
previous one of boring. 


Glasgow, Scotland. SWAN FIELD. 








A Fixture for Balance ‘Testing 








Having occasion some time ago to de- 
sign a simple device for determining the 
standing balance of small-motor arma- 
tures, the balancing ways shown were 
developed, and have given perfect satis- 
faction. There are several points of gen- 
eral interest in this device that are often 
overlooked in designing similar fixtures. 
In the first place, the “ways” should be 
as sensitive as possible, and at the same 
time be of such character as will insure 
long service. The usual form of “way” 
is the narrow straight-edge. 
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A FIXTURE FOR BALANCE TESTING 


Theoretically a perfect knife edge 
would be ideal for the purpose as the 
friction would be minimized, but in prac- 
tice this cannot be satisfactory, first, be- 
cause the knife edge, while appearing 
perfect to the eye, is in reality a saw- 
tooth surface, as can be easily seen if a 
strong microscope is used to study it, 
and secondly, because even if we could 
attain the perfectly level edge, it would 
not stand wear and would be of no prac- 
tical value. The result is that a com- 
promise is usually effected and a narrow 
straight-edge used which can be made 
fairly level, and will have some durabil- 
ity. The contact of the rolling shaft on 
this surface is bad, however, as it is a 
straight line of contact equal in length 
to the width of the straight-edge, and it 
is necessary for the top surface of the 
straight-edge to be perfectly parallel, or 
the shaft will not bear the same at vari- 
ous points. 

In the fixture shown the base A is a 
plate of heavy cast iron, machined all 
over to relieve it of “scale strains,” and 
having three leveling screws B. To this 
base are attached two tool-steel V-blocks 
which are not hardened, but are ground 
perfectly straight and true in the V after 
being assembled to the base. In these 
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V-blocks rest the hardened and ground 
tool-steel balancing rods E. It will be 
seen that the friction in this case is a 
minimum, being a point contact, or the 
tangent of two cylinders at 90 degrees, 
while the ways themselves are mechani- 
cally strong and can be turned partly over 
in the V-block when worn, to get an en- 
tirely new line of contact. Besides they 
are the only parts that wear and are 
readily duplicated when it becomes neces- 
sary to replace them. 

A small circular universal spirit level 
C has been sunk flush in the center of 
the fixture base and serves to level it. 
When desired an ordinary bell buzzer 
may be attached to this fixture and oper- 
ated with a push button, the vibrations 
serving to overcome the smal! friction of 
contact and make the device a little more 
sensitive. 


Detroit, Mich. C. Nosrac. 








An Adjustable Threading Die 
for Brass 








I once worked in a shop where we had 
two simple adjustable die holders in use 
as shown in the sketch. We used these 
on capstan lathes on brass work for a 
number of years, with highly satisfactory 
results, and I understand they are still in 
use and doing well. Some of the readers 
of the AMERICAN MACHINIST may have 
seen similar ones, but I have never 
dropped across any except in the case in 
question. 

Referring to the sketch, A is a malle- 
able-iron holder with hollow’ turned 
shank; BB are the two die chasers, 
shown also in the detail sketch. These 
chasers are a good, tight fit in the dove- 
tail slot shown, and are tapered at the back 
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ADJUSTABLE THREADING DIE 


end. CC are the adjusting bolts, which 
have a flat filed on the heads; these flats 
come dead against the tapered back end 
of the chasers, so that when wear takes 
place on the latter it is only necessary to 
tighten the bolts to close the die. 
London, England. A. L. SHAw. 
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Shaft Straightening and Fin- 
ishing in an Irish Shop 








The superintendent of a local shop 
where they turn out shafts varying in 
diameter from 1'4 to 2% inches and in 
length from 1 foot 6 inches to 9 feet, 
and guaranteed to a limit of 0.0005 
inch, gave me permission to describe 
their methods for the benefit of the 
readers of the AMERICAN MACHINIST. 

The shafts of which they use some 
thousands in a year are made from 
black bars 1/16 inch larger in diameter 
than the finished size. They are first cut 
to length in a cold saw, the smaller bars 
being held four and the larger sizes three 
at a time in a special vise of their own 
design. 

After sawing the shafts are centered 
in a centering machine alongside of the 
Saw and put into the straightening press 
shown, which was designed by the man- 
ager and has proved its value as a time 





saver. It will be noticed that it has 
G 
iat : =, B 
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it is not necessary to remove the shaft 
until finished, and it takes very little 
practice to make chalking the shaft un- 
necessary. The centers used are much 
longer than the ones shown in the blue- 
print to allow for operating right on the 
end of the shaft if necessary. 

After this the shafts are put into a 
shaving lathe, the ends shaved and cham- 


fered. The over-all length not being to 
a fine limit, no measuring is required 
after leaving the sawing-off fixture for 
length. 


The shafts are next ground to within 
0.006 inch of size and passed to the mill- 
ing machine for cutting the keyways, 
two being required in eacn shaft. 

The shafts are held four at a time in 
a jig, which is really a multiple V-block, 
the table travel of the machine allowing 
both keyways to be cut at the one setting. 
An indicator is fixed on the side of the 
machine table so no marking off of the 
keyways is required. 

The final grinding is then done to a 
limit of 0.0005 inch; this grinding oper- 









































centers directly over the V’s. The center 
heads A and B have springs C D to raise 
the shafts clear of the V’s when the pres- 
sure of the screw E is removed, to allow 
of turning the shaft to locate the twists, 
the amount necessary being regulated by 
the nurled-head screws E and G, shown 
on the top. 

The headstock A is also provided with 
a spring adjustment for the center, this 
being, I was told, an afterthought, as with 
both centers fixed they were very easily 
broken when a badly bent shaft was 
operated upon. This improvement ggver- 
came that trouble entirely. The principal 
advantage claimed for this press is that 
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A STRAIGHTENING PRESS 


ation after the keyways were cut prov- 
ing a great advantage, as after milling the 
keyways some of the shafts were slightly 
sprung and by this means a perfectly true 
shaft was insured. 

The whole of these operations, I was 
informed, are done piece work on a 
somewhat novel system, the same price 
being paid for a 1'4-inch by 1-foot 6-inch 
shaft as for a 2'4-inch by 4-foot, and 
works out all right for everyone con- 
cerned. Put in another way, this means 
that a piece of black bar 29/16 inches by 
4 feet long is transformed into a finished 
2'.-inch by 4-foot shaft with two key- 
ways 7 inches long and ground to the 
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a labor cost of about 12 
what I saw I can be- 


above limit at 
cents, and from 
lieve it. 


Belfast, Ireland. T. Eppy 








Fillets and Round Corner 














Gages 
The sketch shows male and female 
radius gages. These gages reveal the 
7I™ co . 
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FIG. 1 

















shape of the fillet and measure the work 
from the fillet the end of the work. 
Fig. 2 shows the shape of the fillet 
and determines the length indicated 
at A. The other gage determines the 
length of a shaft in like manner. 
Fig. | is nurled the outside and 
milled away at the center as at B, show- 
ing the shape of the fillet. The part 
showing the fillet on the male gage is 
also milled away as in the sketch. A 
nurled handle drilled out in one end to 
lighten it is screwed into this gage. Both 
gages are of tool steel, hardened, ground, 
and lapped to size. 
Lansing, Mich. 
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Air Vents in Dies 




















In the construction of compound blank- 
ing and drawing, or plain drawing or form- 
ing dies no detail is more important and 
none is more frequently neglected than 
care against the formation of air pockets. 
This vitally essential point is, time and 
again, overlooked by the best of die- 
makers, and it is probable that 50 per 
cent. of the failures in this class of dies 
are due to the fact that air vents of suffi- 
cient size either have not been provided 
or have been improperly placed. 

The proper location of the vent is as 
important, naturally, as the existence of 
the vent itself. Dies have been scrapped 
for no other reason than the fact that 
the point where the imprisonment of air 
actually would occur had not been recog- 
nized by the diemaker who had located 
the air hole or holes carelessly where 
they were worse than worthless. 


Die Work CAN BE Too Goop 


And a remarkable feature in this con- 
nection is the fact that in many instances 
when means for the escape of air is not 
provided, the die fails because of too 
good workmanship. In other words, dies 
in which “sloppy” fits prevail often need 
no air vents, for the simple reason that 
the space between the movable parts is 
sufficiently great to allow the air to 
escape, and such dies when the character 
of the work permits are as successful 
without air holes as the most carefully 
built dies in which the close fitting of 
the parts necessitates the placing of 
vents. 

This does not mean that “sloppy” dies 
are to be preferred in any kind of work, 
but that dies so constructed may work, 
and do work, even if the diemaker has 
completely overlooked the possibility of 
air compression. 

The lubricant used is an important 
factor in this air question, and must be 
taken into consideration. Where tallow 
or a heavy compound is needed the air 
vents must be large enough to prevent 
clogging. A heavy lubricant will some- 
times interfere with the escape of air to 
such an extent as to endanger the die, 
the gum binding the grit and scale into 
an impenetrable mass in the air holes. 

It is the purpose of this article to show, 
by means of actual experiences, how 
tremendously important the air problem 
is to the diemaker, and to what great ex- 
pense and trouble neglect or careless- 
ness in this matter is apt to lead. The 
instances cited here are genuine. The 
dies shown were constructed by the best 
toolmakers to be had, and the trouble in 
every case would have been avoided if 
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the escape of air had been considered, 
as it should have been, when the die 
was built. 


AN EXAMPLE OF PROPER VENTING 


Fig. 1 shows a standard blanking and 
drawing die with proper air vents, and the 
cap it makes. The method of construc- 
tion needs little explanation. A is the 
punch holder; B, the knockout pad; C, 
the blanking punch, and D, the knockout 
rod. E is a standard cast-iron die shoe; 
F, the cutting ring; G, the center forming 
block, and H, the pressure pad. The 
air holes are plainly indicated. 

In the case of dies of this character it 
hardly seems possible that the necessity 
of air vents could be overlooked, but that 
it is possible diemakers of any consider- 
able experience can testify. 

The location of the holes, however, is 
by no means arbitrarily fixed. The chief 
point to be considered is their placing 
where they will least affect the strength 
of the die. Thus, for instance, instead 
of drilling through the shank of the punch 
holder the release of air may often be as 
satisfactorily provided for by milling a 
slot in the knockout rod. 

The reason for the holes through the 
center forming block G is clearly appar- 
ent, of course, their purpose being merely 
to prevent the sticking of the work to the 
punch. 

In order to permit the escape of air 
from chamber X as the pressure pad de- 
scends, the pressure-pad pins may be 
either loose or slotted, one method an- 
swering the purpose as well as the other. 

It can be readily be seen that failure 
to provide against air imprisonment in a 
die of this kind will be likely to result 
in its destruction. 


AN EXAMPLE OF IMPROPER VENTING 


In Fig. 2 is shown a forming die which 
was not properly supplied with air vents. 
The possible effect of air imprisonment 
is strikingly illustrated in this case. It 
will be noted that the die forms the metal 
at B before the recess at A has disap- 
peared, as a consequence shutting in the 
air at A. In this instance, instead of 
smashing the die the imprisoned air 
pierced the bottom of the work as neatly 
as a punch could have done it, and passed 
through the hole in the knockout pad and 
out of the punch holder. The stock was 
No. 11 Brown & Sharpe gage soft sheet 
brass, 0.091 inch thick. The hole made 
by the air was about '% inch in diam- 
eter, very slightly smaller than the air 
vent in the knockout pad. This air vent, 
by the way, should not have been in the 


center of the pad, but at the outside, al- 
though this mistake was not the cause of 
the trouble. The absence of an air vent 
through the punch was the real reason for 
the difficulty and after the hole had been 
drilled the trouble ceased. 


A SLoppiLy.MApbe DIE WHICH WORKED 
WELL AT FIRST 


Fig. 3 illustrates a compound blanking 
and drawing die like that in Fig. 1, and 
making a similar cap. This die had not 
been provided with air vents, but had 
been made sloppy enough so that the air 
found sufficient exit at first, and no 
trouble resulted for a time. It happened, 
however, that the pressure-pad pins had 
been made to fit their holes in the shoe 
so closely that, while the air was all 
squeezed out of chamber X as the pad 
descended, the sudden release of the pad 
created a vacuum beneath before the air 
could return through the pressure-pad pin 
holes, with the result that air was drawn 
down through the space between the pad 
and the punch. 

As the job progressed particles of grit 
and scale shaved from the work were 
sucked through this space, forming a 
hard bed under the continued hammering, 
and accumulating to such an extent as to 
interfere finally with the required move- 
ment of the pad. The time was now 
about ripe for something to “bust,” and 
something did. The die was pushed 
through the 1'4-inch shoe. This trouble 
would not have occurred if proper air 
vents had been supplied. 

Fig. 4 pictures a remarkable case in 
which several thousand pieces of work 
were spoiled as a result of failure to con- 
sider the air question. 

This was an “ironing” operation in 
which the outside diameter of the shell 
was to have been reduced 0.010 inch, or 
0.059 inch on a side, the inside diameter 
remaining the same as in the preceding 
operation. 

The punch was not provided with an air 
hole and fitted the shell so snugly that 
an air pocket was formed at X. As a 
consequence, before the punch had pro- 
ceeded much more than half way into the 
shell the compression became great 
enough to drive the shell through the die, 
leaving it as shown in the drawing. An 
air hole in the punch remedied the diffi- 
culty. 

In Fig. 5 are shown an embossing die 
and the work before and after the neces- 
sary air vent had been supplied. The 
piece which should have appeared as at 
A after the operation, took instead the 
form shown at B, because of imprisoned 
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air in the die. After four days of put- 
tcring the toolmakers discovered the real 
reason for the trouble. A minute hole 
was drilled through the die and the job 
was successfully finished. 


OF VENTS SOMETIMES PREVENTS 
STRIPPING 


LACK 


In Fig. 6 appears another phase of the 
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tiously. An air hole through the punch 
overcame the trouble, and the stripping 
was thereafter easily accomplished in the 
press. 

Many diemakers have experienced this 
difficulty and have made new strippers, 
repaired old ones, and wasted hours and 
perhaps days in futile efforts to discovet 
the source of this trouble, simply because 


_ Hole pierced 


m4 Wee by Air\ 
































FIG, 2 
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FIG. 4 


ir question. The peculiar feature of this 
ob and its difference from the others we 
lave considered lie in the fact that the 
ack of air holes did not interfere with 
the proper forming of the work or endan- 
rer the die, but did prevent stripping. It 
vas practically impossible to get the shell 
‘ff the punch without spoiling it, and in 
ne shop when this job had been at- 
ittempted the punch was removed with 
ach shell and the work driven off by 
and. Of course, this sounds ridiculous, 
ut it helps to emphasize the’ fact that 
he shells were sticking rather ambi- 


FIG. 5 


FIG. 6 


Air VENTS IN DIEs 


their education had stopped short of the 
air problem. 


Must BE LOCATED 
Fig. 7 shows a flushing die in which the 
air holes were not properly located. As 
will be noted in the drawing, the air hole 
in the center of the punch was useless. 
No outlet was provided where the impris- 
onment of air would occur—at the outer 
corner of the shell—and the result was 
that the air in effecting escape 
squeezed past the corner and between 
the shell and die, where, when further 


VENTS PROPERLY 
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movement impossible, it remained, 
necking the shell, as shown in the cut, 
and, of course, spoiling it. 

Considerable time was wasted before 
the reason for this trouble 
tained. At last air holes were provided 
in the outside of the punch and the job 
smoothly. 


was 


was ascer- 


progressed 


In this article no attempt has been 
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made to treat the air problem exhaust- 


ively. To do so would require a volume 
of AMERICAN MACHINISTS and a larger 
experience than any diemaker could 
crowd into a lifetime. But every die- 


maker is liable, sooner or later, to bump 
into at least one of the problems we have 
considered here; and unless his training 
has been unusually thorough, it is pos- 
sible that this article will help nim to save 
a good die which he might have thrown 
in the scrap pile had he not been in a 
position to benefit by the experience of 
others. 
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The Cox Pipe Bending Machine 














The accompanying illustrations show 
an universal pipe-bending machine about 
to be placed upon the market by J. Fill- 
more Cox & Co., Bayonne, N. J. The 
design covers three sizes, the first cap- 
able of handling pipe up to 4-inch, the 
second up to 8-inch and the third for 
pipe larger than 8-inch. The smaller ma- 
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machine to a flanged belt pulley (see 
Fig. 3). On this pulley shaft is a universal 
joint, connected with the shaft of a 
worm so arranged that it can be en- 
gaged with and disengaged from a worm 
wheel, seen beneath the table of the ma- 
chine and at the left in Fig. 3. This 
worm wheel drives through a set of pin- 








ling device throws the worm that has 
been mentioned before into mesh with its 
worm wheel. On the bottom of the shaft 
of the large bevel gear is a graduated 
surface, so arranged that a dog can be 
set to the required number of degrees of 
arc to which the bend is to be made. 
After the piece of pipe which is being 
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Fic. 1. Cox PIPE-BENDING MACHINE 


























Fic. 2 


chines can be provided with automatic 
attachments, adapting them for work 
where a large number of pipe bends of 
the same size and kind are to be pro- 
duced. 

Turning to the illustrations, Fig. 1 will 
be seen to show a machine consisting 
of a head carrying the bending and oper- 
ating mechanism, and attached thereto a 
long girder carrying a feeding mechan- 
ism. Power is applied at one side of the 


OPERATING MECHANISM OF Cox PIPE-BENDING MACHINE 


ions to the large bevel gear directly be- 
neath the table of the machine. On the 
end of this gear shaft, above the table, is 
a grooved wheel used for ordinary radius 
bending. Fig. 2 shows at the left above 
the table a sliding carriage used for this 
work. All the bending is done without 
filling the pipe and is done cold. 

To operate the machine a piece of pipe 
is inserted between the friction rollers 
and the machine is treadled. This tread- 


Fic. 3 


operated upon is bent to the required de- 
gree the dog throws out a latch that dis- 
engages the worm from the worm wheel 
and the machine stops. Such an ad- 
justment provides for the making of 
bends of any degree within the limits of 
the capacity of the machine. 

For ordinary work the feed is by means 
of the friction rollers in the head of the 
machine, but if extra heavy pipe is be- 
ing handled, or pipe which taxes the ca- 
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pacity of the machine, it is always ad- 
visable to have a positive feed for the 
pipe in addition to the friction feed or 
the rollers. This is accomplished by 
means of the endless chain seen in Fig. 
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on its upper end and best seen in Fig. 
3. From this worm drives a worm wheel: 
on the other end of its shaft is the driv- 
ing sprocket for the endless chain before 
mentioned. If necessary the operator by 
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MAKING A HELICAL COIL ON THE Cox PIPE-BENDING MACHINE 
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1. A bevel gear, outside of the worm 
wheel beneath the machine, meshes with 
a bevel pinion on the end of the vertical 
shaft, having a worm and friction clutch 


BENDS MADE ON Cox PIPE-BENDING MACHIN! 


moving the hand wheel above the worm 
can throw the clutch engagement 
and thereby start the endless chain in 
motion. This chain carries dogs that can 


into 
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be engaged with the end of the pipe that 
is being bent, thereby providing a posi- 
tive feed. 


ATTACHMENTS 


The machine can be provided with va- 
rious attachments, such as one for pro- 
ducing conical helical coils (see Fig. 4.) 
Magazine attachments can also be pro- 
vided for handling large numbers of 
pieces of pipe that are to be bent to the 
same shape and size. By the addition of 
this magazine attachment and 
necting mechanism the machine is auto- 
matic in its action. 
lection of pieces of pipe including four- 
inch boiler tubes, that have been bent tv 
a variety of shapes by this machine. 


its con- 


Fig. 5 shows a col- 








Mechanical Draftsman 








The United States Civil Service Com- 
mission announces an examination on 
January 26, 27 and 28, 1910, to 
eligibles for filling a vacancy in the po- 
sition mechanical and cptical 
draftsman at the Frankford Arsenal, 
Philadelphia, Penn. Information regard- 
ing the examination may be obtained 
upon application to the United States Civil 
Service Commission, Washington, D. C. 
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Johnny Had a Little Dog 








Johnny had a 
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And every piece that Johnny 
That dog just had to go 
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Test of Lubricating Oils 








In a paper read before the American 
Society for Testing Materials, Robert Job 
of 
lubricating oils under service conditions. 
He found that when heated to a temper- 


h 


ature of 450 degrees Fahrenheit the oils 


describes a simple test of the value 


which had given bad results showed a 
very marked darkening of color, while 
those which had proved satisfactory 


little change. Another ex- 
Camerman, of the Belgian 
has devised a test 
cylinders. 


showed very 

perimenter, E. 
State railway, 
for lubricating 
heating the oil to 400 degrees Fahrenheit 


of oils 
engine By 
for six hours it is possible to determine 
the percentage of oil available for lubri- 
cation after for that which 
escapes with the steam. This varies from 
a very low figure to as much as 60 per 


allowing 


cent. 
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A Larger and Better Paper 
for 1910 








With this issue the AMERICAN MACHIN- 
IST comes out in a new dress cut in the 
latest style. 

It is believed that the new type is much 
easier to read, the figures are larger and 
plainer and the face darker. 

The arrangement is intended to make 
it easy to find the things you want and 
know from the heading whether it is one 
of the things you are interested in. 

We have increased the weight and 
improved the quality of the paper. 

We have added to our editorial force, 
and in every way we know of are trying 
to make the paper better. 

We would call your attention to the 
fact that we have almost doubled the 
reading pages in the past five years with- 
out increasing the price—48 pages a 
week for 1910. If we could get 50,000 
weekly subscribers of the right quality 
we would and could reduce the price. 

Two thousand four hundred and ninety 
four pages of reading matter per year 
equivalent to more than 6000 pages of the 
average technical book size—and it is 
all more uptodate. 

Such a set of books would cost at least 
two hundred dollars. You get it all for 
less than eight cents a week. 

There’s one thing subscribers often say: 
“There’s a lot of things in the paper I 
don’t understand, am not interested in cr 
too high or too low.” Of course there 
is, do you read every line in your daily 7 
No, you skim the headings so as not to 
miss any news and then read about those 
things you are interested in. Do that with 
the AMERICAN MACHINIST. 

This paper has all the mechanical news 
of the whole industry of making machin 
ery It is to be expected that men work- 
ing in special lines cannot be interested 
in every other line, except-—-and that is 
important—to know in a general way 
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about all that is going on in this in- 
dustry, the greatest and best and most 
useful industry of the whole state of 
modern civilization the world cver 

You may not always be a specialist in 
the line vou are in. 

There is nothing so sure in machine 
making as that there is going to be a 
change——-many changes. 

No seaman ever became a skipper be- 
cause he knew how to handle a ship in 
a northwest wind——-he has to know how 
to handle it in any wind and to be ready 
to act when the wind changes, 


Correspondence on mechanical subjects so 
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ways be given——not necessarily for publication. 
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N. W. 7, all subscriptions for German Edition. 
Price for Germany 24 M Austria 29 K., 
Switzerland 32 Fr.. other countries 35 M. 





Entered at New York Post Office as mail 
matter of the second class. 
Cable Address, “Macnintst.”” N.Y 


Business Telegraph Code 








CTRCOCULATION STATEMENT 
During W09 re printed and circulated 
1L.209,000 copies of the AMERICAN MACHINIST. 
Our circulation for Dececembei 1909, was 
(America meekly tmerican monthiy, English 
Cokly and German weekly) Vis TAO. 
January 6 c on -. 41,250 
This paper reaches Aloo separate readers 


each month and PA.THO each weet 


Vone sent free rvreoulariv. no returns from 








news companies. no back numbers Figures 
are lire. net circulation 
Contents PAGE 

A Successful System of Apprenticeship... 1 
A Composite Measuring Tool. . ere TT ae 
A Trimming Die for Lace Machine Combs 7 
rhe Paris Exhibition of Aérial Locomotion 8 
Molding Small Gears on a Machine...... 1 
Steel for Cutters. Punches and Dies.... 17 
The Ila ‘ NN vai aceia. a a rene eheuahee 20 
Wooden Cylinders on an Old Blower..... y+ 4 
A Self-Lubricating Center. .....cccccececs 4 
Selectir ind Using P’vrome ee ee o> 
| 1 Pit it Latl DOG Ga weknaes 26 
A Slipping | 1 b PR cs ctcscaeundseanoes ze 
Letters from DPractical Me 

A Tlomemade 1000-Pound Emergency 

‘ ine \ l Is in l’ ’ 

! I x J Iloles on 

S ( 1k SI ts 1 S il Dit 

( id \ Fixture Balance 

Testing An Adjustable Threading 

] dic f brass An Indexing Job 

\ Ler te I tt Y lig 

= ts ne nd bi shing in 

n Iris s ) il and Round 

‘ ey SRGG ss 6 6c eee nce eee uwade =e > 
\ \ ts In Dies 4 
rhe ¢ Pipe Bending Machir 6G 
A Larger and Bette Paper 10,. 38 
Tlow (set Ay ntice Rovs S 
\ Better Way of Spending Twenty Million 

1) irs 9 
Ney fools and Machine Shop Appliances 40 
A Factory Mutual Benetit Association.... 44 


A regular reading of the weekly AMER- 
ICAN MACHINIST is a post graduate course 
for the graduate of any tech., for any 
mechanic, for any manufacturer of ma- 
chinery. 

Those who do not see it must grope 
around in the dark or spend ten times as 
much money and hours to keep as well 
posted as a reader. 

We shall be alert, we have the experi- 
ence, the equipment and the men-— 
abroad and at home—to make a good 
paper, better than we ever have made, 
and we have the disposition to do so. 

The greatest asset we have, however, 
and they are as precious as fine gold, 
are many thousands of satisfied subscrib- 
ers who encourage and help us, and to 
these we send our best wishes for 1910, 
for verily they are the backbone, the in- 
centive and the conscience of this pub- 
lication. 








How To Get Apprentice Boys 








The story of the apprentice school of 
the General Electric Company, told in 
other columns, can scarcely fail to at- 
tract the attention of those manufacturers 
who want, but cannot get, apprentice 
boys. 

The extent of the works of the General 
Electric Company will cause many to dis- 
miss the plan so far as its home appli- 
cation is concerned under the belief that 
it is not feasible in smaller works. Be- 
fore doing this, however, the question 
should be asked and answered, what is 
the real secret of the success of these 
schools in attracting boys? That is, just 
what has Mr. Alexander done in order to 
bring about a successful apprenticeship 
system ? 

The answer is easy. What has been 
done is simply to provide for the delib- 
erate teaching of the things which a me- 
chanic should know, and we believe that 
this is all that it is necessary to do in 
order to duplicate the success of the 
West Lynn and the Schenectady schools 
in other shops. 

We have before now expressed in these 
columns the opinion that the real reason 
for the decay of the apprenticeship sys- 
tem lies in the fact that the teaching 
function has disappeared. In the old and 
halcyon days of apprenticeship, which 
have been so often described, the intimate 
association of the apprentice with his 
eniployer insured a reasonably adequate 
amount of actual teaching, but with the 
development of the corporation as an 
employer this has disappeared. 
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To the apprentice the representative of 
the corporation for which he works is the 
foreman, who is employed in order to 
see that the work is gotten out, and who 
is judged in accordance with his success 
in getting it out. We need not enlarge 
upon the impossibility of any real teach- 
ing on the part of the foreman, the sig- 
nificant fact being that the teaching which 
the apprentice formerly received he re- 
ceives no longer, and it is right here that 
the essence of Mr. Alexander’s plan lies. 
He has revived this teaching function, 
and in doing so he has readapted the 
time-tried and proved apprentice system 
to the conditions of modern industry. 

The significant fact is that when this is 
done and something is offered which the 
boys and their parents feel is worth 
while, the difficulty of obtaining appren- 
tices vanishes. There could be no more 
eloquent testimony to this fact than the 
growth of the floor area devoted to this 
purpose at West Lynn from 1500 to 
17,000—-soon to be 24,000—square feet 
in seven years. 

These schools are not the only ones 
that supply similar testimony. Professor 
Schneider’s system of codperative edu- 
cation is not a perfect parallel because, 
as applied by him, the students are given 
an engineering and not a trade educa- 
tion, but nevertheless in a broad sense 
it does demonstrate the same fact that 
there is an enormous demand for voca- 
tional training, combined with an op- 
portunity to earn enough money for at 
least partial self-support. The most re- 
markable single feature of Professor 
Schneider’s experience is the manner in 
which applicants for the work seem to 
spring from the very ground. 

A strictly parallel case is, however, 
supplied by the adoption of the coopera- 
tive plan in Fitchburg, applied, however, 
to trade and not to engineering training. 
The plans of the Fitchburg enterprise 
restrict—in our opinion, unwisely—the 
eligibles to those boys who have com 
pleted a year of the regular high-school 
course. This restriction has so far made 
large numbers impossible, but the per- 
centage test remains by which to judge 
of the pepularity of the work offered, 
and it is a simple fact that at the begin- 
ning of the present year over one-third 
of. all the eligibles in Fitchburg applied 
for admission to the shops as ‘apprentices 
under this codperative plan. Professor 
Sweet’s artisan school, in Syracuse, sup- 
plies another illustration, his waiting list 
duplicating in numbers the pupils at work 
in the school. 

Some may object that these experiences 
are not yet sufficient, either in number or 
age, to justify an absolute conclusion, 
but they are undeniably sufficient to jus- 
tify a strong opinion that the combination 
of good teaching, with an opportunity to 
earn at least partial self-support, will 
solve the problem of getting apprentices. 
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A Better Way of Spending 
Twenty Million Dollars 








Some of the statistics presented by 
those who are interested in the preven- 
tion of industrial accidents are startling 
in the extreme and indicate either a 
failure to grasp the situation with a 
broad-minded intent to work for better 
conditions, or a heartless disregard for 
the employee. We believe the former to 
te the true explanation, as we all know 
that there is a real bond of sympathy in 
most cases. 

Probably the professional politician 
can be blamed for much of the wrong 
conditions, in the shape of 

regarding industrial acci- 
suit for damages always 
leaves bad feelings in place of the 
niutual interest and sympathy that 
should exist, while the successful claim- 
ant only averages $400, half of which 


in present 
unjust laws 
dents. A 


goes to his lawyer as a rule. 

Instead of this, or of ever letting such 
cases come to trial at all, would it not be 
better to use the “defense” money to 
pay premiums on insurance policies for 
the men? That this would go a long 
way in this direction can be seen when 
we note that over $20,000,000 a year 
are paid to protect employers against 
law suits in negligence cases. 

It must be remembered, however, that 
the case is not all one sided and that 
present conditions are largely due to 
fault on both sides. There is no need 
to point out just how and where, it is 
enough to say that the result has been 
unsatisfactory to both sides and that the 
time is ripe for improved conditions. 

An example of some of the contradic- 
incite ill feeling and make 
that he is not fairly 
recent case where 
came to 


tions which 

the workman 
treated is shown in a 
the jury found “the 
his death owing to 
ness,” but ordered the employer to erect 
a guard around the pit to prevent anyone 
else being killed. 

If every pedestrian 
careful enough, we would 
gates at railroad 
sist on having them in most places and 


feel 


deceased 


own careless- 


his 


and driver was 
not require 
crossings, yet we in- 
the railroad is responsible for al! acci- 
Gents when they are not down for any 
cause. In the must pro- 
tcct against carelessness to a large ex- 
tent and realize that if men stopped to 
be really careful, many operations would 
te much more costly than at present. If 
a laborer must be careful in avoiding an 
open hatchway, he handle work 
around it as quickly it were 
carefully guarded so he need give it no 
thought. Then, too, it should be remem- 
bered that a well equipped factory, where 
conditions are good and accidents are few, 
will have the pick of the best men 
and will be on a sounder basis for con- 


same 


way we 


cannot 


as though 
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tinued prosperity than shops of the 
other kind. 
A little careful thought along these 


lines will show that the subject is well 
worth careful and constant consideration. 








Another Way in Which 
Writing Paid 
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Several months ago we printed numer- 
ous letters describing experiences of our 
contributors in writing for the technical 
press. Another incident of this nature 
has just reached our attention and one 
that is worthy of comment. 

A certain organization was looking for 
a manager. The president of the board 
of directors at length picked his man, 
and undertook the somewhat delicate task 
of setting the tide of opinions of the other 
members of the board in his direction. 
One exhibit that was made-use of 
hibit it can be called—was a scrap book 
containing contributed by the 
candidate to the technical press and, as 
it happened, largely to our columns. This 
scrap book was prepared under the di- 
rection of the president of the board, and 
he showed it to his associates with the 
statements that a man thinks and talks 
as he writes and shows in his writings 
what he is and to quite an extent what 
he can do. 

The president’s candidate was at length 
elected, and is successfully filling the 
position. The real extent of the effect 
of the scrap book is, of course, unknown, 
but the articles it contained were an in- 
dex of the technical ability and viewpoint 
of their author, at least as regards the 
subjects treated. That such writing may 
be of real value to 
the action of the president in arranging 
a shape to show his col- 


if ex- 


articles 


a man is shown by 


the material in 
leagues, knowing that it would have noth- 


ing but a beneficial effect. Thus pre- 
vious writing for the technical press 
aided this man directly in getting a de- 


sired position. 








Personals* 








general 
Boiler 


Keyes, formerly 
Robb-Mumford 
himself 


Frederic H. 
of the 
has 


manager 
Company, associated with 
Messrs. Timothy W. Sprague, Henry 
Docker Jackson, and others, for the pur- 
pose of conducting a general consulting 
engineering practice in New York City. 

W. J. Best, for the past three years 
engineer and sales manager of the Chi- 
cago office of the Buckeye Engine Com- 
pany, has recently accepted a position 
with the Wheeler Condenser and Engi- 
neering Company, with whom he will act 
as treasurer as well as taking part in 
some of the engineering work. 


*Items for this column are solicited 
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The Tabor Shockless Jarring 
Machine 








Jarring machines seem to have been 
growing in favor for the past few years, 
although it is probably safe to say that 
ten years ago no one would have thought 
of a jarring machine for molds any 
larger than those used on a power 
squeezer which one or two men could 
handle. It has since been found that 
large molds can be rammed as readily 
as small ones and today it is not un- 
common to hear of jarring machines ca- 
pable of ramming molds weighing 10 to 
20 tons. But with this increase in 
capacity has come the very serious com- 


plaint of damage due to foundation 
shocks when such heavy masses fall 
upon their anvil. These shocks are 


destructive to molds set up in the neigh- 
borhood of the machine and the ground 
waves sometimes travel far enough to 
cause serious annoyance in other depart- 
ments of a manufacturing plant. 

The present machine has been de- 
signed to eliminate the foundation shocks 
and to be used in any position and under 
any conditions where an ordinary power 
squeezer would be practieable, such as 
in brass foundries on the upper floors 
of high buildings strong enough to 
carry its weight. 

Fig. 1 shows the machine set in a pit 
with linkage connecting the operating 
valve on the machine to the operating 
levers as conveniently arranged near 
the jarring table. Fig. 2 shows the jar- 
ring table, the anvil cylinder and a sim- 
pler arrangement of connections to the 
operating valve than that shown in 
Fig. 1. 

Fig. 3 shows the bell cranks control- 
ling the variable stroke ef the jarring 
table and the automatic cutoff of the 
differential piston valve, which is op- 
erated by constant and intermittent pres- 
sure through the pilot valve, shown con- 
nected by link to bell crank in front. 
The position of stop which controls 
length of stroke is designated by an ar- 
row, and is shown in its minimum and 
maximum positions. 

The machine consists of a _ jarring 
table made in one piece with the cylinder 
and mounted upon a cylindrical anvil, 
which in turn is guided by a cylindrical 
tase and rests upon supporting springs 
calculated to give the anvil a substantial 
upward velocity while the table is fall- 
ing. The supporting springs beneath 
the anvil carry the entire load of anvil, 


=~ Showing New Ideas in Machine Shop Equipment that make 

















Concerning I[Ilustrations 


of New Tools 


Owing to the great extension of 
the circulation of the AMERICAN 
MACHINIST we can no _ longer 
afford to compete for matter for 
this department with other papers. 

1-—Every illustration and de- 
scription of a new tool or ma- 
chine-shop appliance appears in 
the Weekly, Monthly, English 
Weekly and German Weekly 
(“Maschinenbau”) editions—four 
separate publications. 

2—Notable, new or improved 
tools are sometimes described in 
the body of the paper, or given 
larger cuts and longer descriptions 
in this department, but only when 
the manufacturer agrees to give 
us the opportunity to bring it out 
ahead of all other papers and 
promises not to send it to other 
papers until after it appears in 
the AMERICAN MACHINIST. 

3—Descriptions and illustrations 
received under any other circum- 
stances will be treated as news 
with brief descriptions and, gen- 
erally, single-column cuts. 

The fact ihat we place such de- 
scriptions in the hands of the re- 
sponsible men of more machine 
Shops than all other papers in the 
world combined, makes this rule 
necessary. 

The news? Yes. Because it is 
news. But the leaders to those 
who help us get the news first. 

We invite frankness concerning 
matter for this department. It is 
for you to decide whether you 
want it featured in these four 
papers or in others. Send it either 
way, but write us saying whether 
it is for us first, or if you have, 
or will send it to other papers 
before we publish it. 




















table and mold under static conditions 
and also while the table is rising, but 
when the table reaches the upward limit 
of its travel, and when the air is ex- 
hausted to let it drop, the anvil is sud- 
denly relieved of the air pressure, which 
supported the table, and as a natural 
result the springs beneath the anvil ex- 
pand and accelerate its upward move- 
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ment while the table is falling. As a 

result, the momentum of the falling 


table and load is substantially equal to 
the momentum of the rising anvil at the 
instant of impact, neutralizing each other, 
and bringing the table to rest without 
shock or jar,upon any surrounding ob- 
jects. In order to do this the springs 
beneath the anvil have a very long com- 
pression, so that their loss in supporting 
power, as the anvil rises, will not ma- 
terially affect its velocity. 

Ordinarily, the springs are sufficient 
to give the desired momentum to the 
anvil, but in large machines, where the 
consumption of air is an important item, 
the air discharged from the jarring cyl- 
inder is utilized in augmenting the mo- 
mentum. This is done by making an 
additional port in the operating valve 
which connects the jarring cylinder and 
anvil cylinder while the table is falling. 
When the operating valve is again shifted 
to lift the table, the valve is opened to 
exhaust and the anvil is, therefore, free 
to drop. The operating valve is designed 
to use it expansively in the jarring cyl- 
inder as well as to expand it again in the 
anvil cylinder, thus obtaining the benefit 
of two expansions. This is not pos- 
sible in the jarring cylinder when the 
load carried on the table aproaches the 
maximum capacity of the machine, but 
on lighter loads, full air pressure can 
be admitted for a short distance and 
tk n expanded in the cylinder. 

when the table reaches its maximum 
travel, the operating valve is automatical- 
ly shifted to exhaust, and the air from 
it may pass directly into the atmosphere, 
or int. the anvil cylinder, if the machine 
is large enough to make a second ex- 
pansion worth while. The cutoff is op- 
erated directly through the bell-crank 
lever acting as an adjustable stop upon 
an arm attached to the valve stem. The 
valve is reversed through the action of 
a pilot valve actuated by a similar bell- 
crank lever. There are, therefore, two 
adjustable stops on the table of the ma- 
chine, the positions of which are con- 
trolled by latch levers on an operating 
stand. The cutoff can be adjusted to 
suit the load carried on the table, and 
the operating valve can be reversed by 
the pilot valve when the maximum up- 
lift desired has been reached. 

Compressed air can be substituted for 
the supporting springs under the anvil 
in the simpler type of machine, where 
no attempt is made to use air expansive- 
ly from the jarring cylinder to the anvil 
cylinder, but this necessitates some proe 
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vision for keeping pressure adjusted to 
the total load carried, without causing 





undue variation in the hight of the jar- 
ring table, as it is more or less loaded, 
: and as air may leak in or out. 


The effect of impact between the table 
and anvil in jar ramming is measured by 
the change in velocity of the table, and 
the square of this change in velocity 
is proportional to the work done upon 
the sand for any assumed condition of 
the sand. A _ short stroke indefinitely 
repeated will ram sand up to a certain 
density, but very hard ramming such 
as is frequently required in steel foun- 
dries, can only be effected by a con- 
siderable length of stroke, so a varia- 
tion of stroke from 1 to 4 inches has 
been provided. Fic. 3. DETAILS OF THE VALVE GEAR 

Parts exposed to wear are amply pro- 
tected by sand guards and provision is 
made for the renewal of such bearings 
as may become worn. Although very 
little sand can find its way into the pit 
during the normal operation of the ma- 
chine, the accumulation of sand in the 
pit cannot affect the operation of the 
machine until it has attained great depth. . . 

; . : waves which are destructive to floor 

The small machine of this type, weigh- — alanner ; 
ing about three tons, which hes bees work and molds set in the neighborhood 

, of the machine, or even at some dis- 
tuilt and tested, demonstrates that no 

















whatever, and although there was neces- 
sarily a slight change of load as the 
table rose and fell, the effect on the 
floor beams was no greater than it would 
be for an ordinary power squeezer op- 
erating in the usual way. 

It is believed to prevent the tremulous 
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A CONVENIENT TAPPING ATTACHMENT 














‘ ‘ . tance. 

shock is perceptible on the foundation. 

This machine was mounted upon two 8- by the Taylor-Fenn Company, Hartford, 
inch channel beams in a pit about 10 Convenient and Efficient Conn. The device is inclosed in the bot- 
feet wide, the beams resting upon the —_ : c tom of the column, a small projecting 
i lk die cele Ponge Tapping Attachment eel if a 
sides of the pit and the machine in the : lever throwing a clutch into either a for- 
middle of the beams. A man standing ward or backward motion by an ingenious 
on these beams, while the machine was The illustration shows a very conveni- arrangement of bevel gears inside the 


running, could not detect any vibration ent tapping device recently brought out column. Power is disengaged when the 













. Air Supply Valve 

Operating Lever 

Lever for changing Length of Stroke 

Lever for adjusting Cut-off 

Connection for Air Supply 

Exhaust 

. High Pressure Air Inlet to Jarring Cylinder and Outlet 
Low Pressure Air Inlet to Anvil Cylinder and Outlet 

. Blow Valve Connection 

Floor Line 
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Fic. 1. THE TABOR SHOCKLESS JARRING MACHINE Fic. 2. DIAGRAM OF MACHINE AND CONNECTIONS 
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lever is in a central position, which is 
very convenient for stopping the spindle 
in changing taps. 

The same hand that feeds the spindle 
down grasps the reversing lever when the 
proper point is reached, and can instantly 
throw the clutch so as to engage in the 
opposite direction. The position of the 
feeding lever can be readily adjusted so 
as to bring the hand convenient to the 
reversing lever, as both the quill and the 
table are movable. When desired they 
also make a positive connection between 
the two levers, although the hand rever- 
sal is usually considered most desirable. 








New Belgian Radial Drill 








[The accompanying illustration shows 
a radial drill! recently supplied to the 
firm of Thomas & Peslin, Anzin, France, 
by Ateliers Demoor, Brussels. The max- 
imum radius of the drill is 2 meters 150 
millimeters (84.64 inches), the minimum 
radius is 1 meter (39.37 inches), and the 
maximum hight under the spindle is 1 
meter 800 millimeters (70.86 inches), 
while the vertical movement of the radial 
arm is 1 meter 300 millimeters (51.18 
inches), and the vertical travel of the drill 
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The rotation of the arm in the horizon- 
tal plane is obtained by hand by means 
of the worm gear shown. When desired 
the drill-spindle carriage can be made so 
as to swivel the drill to almost any angle. 
Four feeds by gearing are given to the 
spindle, a friction clutch allowing instant 


engagement or release. Ball bearings are 
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Channel Bar Drilling Machine 








For drilling channel bars, girders, etc., 
as used by constructional engineers and 
also by railway carriage and wagon build- 
ers, the firm of J. Holroyd & Co., Ltd., 
Milnrow, near Rochdale, England, man- 

















DRILLING MACH!INE FOR CHANNEL BARS 























LARGE RADIAI 


spindle is 400 millimeters (15.75 inches). 
It will be seen that the bed is slotted for 
securing jobs and also that a circular 
fsroove is cut in it from the end stay to 
the arm. The drive is by means of a single 
pulley and gear box with sliding gears 
controlled by levers. In this way 18 
speeds can be obtained on the spindle. 


DRILL 


FROM BELGIUM 


provided for the rotation of the arm and 
for the drill spindle. The space occupied 
by the foundation plate is stated to be 
2 meters 600 millimeters by 2 meiers 
500 millimeters (102.36x98.42 inches), 
and the approximate weight of the ma- 
chine is 9100 kilograms (say 20,020 
pounds). 


ufacture a double-head machine of the 
type here illustrated, which has been 
found in certain instances to displace the 
radial form of drill. The machine is 
made in three sizes, the type used by rail- 
way carriage and wagon builders being 
smaller, with the spindle belt-driven only 
and arranged to drill holes up to 1 inch 
in diameter, the machine shown drilling 
holes up to 2 inches in diameter. A still 
smaller machine is manufactured for 
drilling the frames of motor cars, etc. 

The machine has two special features, 
one the belt drive, and the other the 
manner in which each spindle can be ad- 
justed to the positions of the various 
holes on girders, etc. This is managed by 
means of the two large handwheels seen 
in front of each drill headstock. The 
heads are moved in either direction by 
rack and pinion, one handwheel travers- 
ing the spindle along the bed, while the 
other gives motion at right angles. It is, 
of course, commonly found that the holes 
to be drilled are in lines at right angles. 
Therefore to move the spindle to a ney 
position it is very often only necessary to 
make one adjustment, either along the 
bed or across it. 

No gears are used except for holes 
larger than 1 inch in diameter. Each 
spindle is driven from a shaft at the back 
of the machine, this giving motion to the 
two-speed cone to be seen on one of the 
swinging brackets. The pulley at the 
other end of the cone shaft drives the 
spindle by means of a quarter-twist belt 
The spindle has vertical, se!f-acting, down 
feed by means of a gear box with three 
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changes, and four spindle speeds are 
available on the machine as arranged. If 
desired the bed can be provided with a 
able for supporting the work. 








Wire Forming and Stamping 
Machine 








This machine automatically takes wire 
from the coil, straightens, feeds, cuts off, 
forms and stamps it into such articles as 
suspender and belt buckles, and other 
articles requiring the operations of form- 
ing and stamping. It finishes them 
complete, drops them into a_ suitable 
able receptacle at the rate of about 60 to 
80 per minute, according to the size and 
shape, and requires no further attention 
than removing the finished article and 
keeping the machine supplied with wire. 

It is at present built in two sizes, the 
smaller size making articles that do not 
consume more than 6 inches of wire, or 
larger than 0.125 inch in diameter, and 
the larger machine handling 9 inches of 
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Testing Transmission Units 








This shows a corner of the assembling 
department of the Pierce Arrow Motor 


43 


shown and the load applied by the brake 
at the end of the transmission shaft. In 
this way varying loads can be applied 


and the gear box tested in its various 
combinations so that they may know be- 








TESTING TRANSMISSION 








wire and up to a diameter of 0.200 inch. 
It is made by the Baird Machine Com- 
pany, Oakville, Conn. 








The approximate value of the output 
of pig iron in the United States in 1908 
(15,936,018 long tons) as reported by 
the producers to the United States Geo- 
logical Survey, was $254,321,000, deliv- 
ered at the furnaces. The average price 
per long ton was S15.96. 





Car Company, Buffalo, N. Y., which has 
been set aside for the testing of the 
geared units which go to make up the 
automobile. In the center and beyond 
the other machines is a Gleason bevel 
gear tester for testing rear-axle transmis- 
sion gears after they have been hardened. 
The pinion is driven by the pulley shown 
at the left and in this way a running test 
is readily secured. 

The transmission gear boxes are set 
in at the right, being driven by the motor 











AND REAR AXLE GEARING 


fore assembling, that it runs quietly as it 
should. 

At the left is the testing stand for the 
rear-axle transmission and a fan is at- 
tached to each end for applying the load 
in a similar manner to that used in test- 
ing out motors. These are guarded when 
in operation, the guard being removed to 
show the apparatus clearly. 

In this way it is possible to know be- 
fore the units are assembled that they 
do not make an unusual amount of noise 
and this matter greatly reduces the cost 
of trying out cars after they are in the 
finished state. 








Pressure in Rays ot Light 








That rays of light exert a pressure 
upon surfaces upon which they fall would 
call the average man’s’ imagination 


actively into play in order to believe; still 


this question is one that has often been 
made the subject of interesting experi- 
ments which have gone to prove the cer- 


tainty of the contention. Professor Poynt- 
ining, of the Birmingham University, con- 
tribues the latest information on this in- 
teresting topic, and in a lecture demon- 
strated by numerous experiments that 
pressure in light does exist. The most 
common method of measuring such pres- 
sure is by placing a silver glass disk in 
a vacuum and then permitting light to 
strike it, measuring the pressure thus 
exerted on the disk by highly sensitized 
apparatus. In the paper read by Pro- 
fessor Poyntining several methods were 
whereby the contention of 
substantiated, and 


cited 


pointed out 
light pressure was 
proot 


some of the seemed con- 


clusive. 
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A Factory Mutual Benefit Association 




















From time to time I have seen articles 
in your valuable paper describing the 
workings and benefits of these associa- 
tions in other institutions. Our associa- 
tion (of the Bissell Carpet Sweeper Com- 
pany) has been in existence for 20 years 
or more, and the benefits are in excess 
of most such associations. 

It was founded by M. R. Bissell, the 
founder of the company bearing his 
name. Mr. Bissell organized and en- 
dowed the association with $1000, and 
there is an understanding that if by any 
large death rate, caused by accident or 
other cause, to suddenly deplete the treas- 
ury, the company will come forward 
with enough to compensate. 

The membership is not compulsory, 
but we have the majority of employees. 
After running for 20 years our annual 
statement shows a balance of nearly 
$1000 and the association has always 
done more than the original constitution 
calls for. 

The monthly dues in class A are 25 
cents a month; in class B 50 cents per 
month. Nearly every year the dues for 
one or two months have been remitted, 
as we only aim to keep $1000 in the 
treasury. 


CONSTITUTION OF THE MUTUAL BENEFIT 
ASSOCIATION OF THE EMPLOYEES OF 
THE BISSELL CARPET SWEEPER 
CoMPANY 
ARTICLE I 
Section 1. This society shall be known 
as the Mutual Benefit Association of the 
Employees of the Bissell Carpet Sweeper 
Company, and shall consist of two classes 

—Class A and Class B. 


ARTICLE II—OB] ECTS 

Sec. 1. The objects of this Association 

are, to aid its members in case of sick- 

ness, disability or death, and to provide 

a fund from which such sums shall be 
paid as the by-laws may direct. 


ARTICLE III—MEMBERSHIP 
Sec. 1. All members of this Associa- 
tion must be employees of the Bissell 
Carpet Sweeper Company, and of good 
moral character. 


ARTICLE IV—OFFICERS 

Sec. 1. The officers of this Association 
shall consist of a President, Vice-Presi- 
dent, Secretary, Treasurer and Board of 
Trustees, thirteen in number. 


ARTICLE V—ELECTION OF OFFICERS 
Sec. 1. The officers of this Association 
shall be elected annually by ballot at the 
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regular annual meeting, the second Satur- 
day in March, and enter upon their duties 
at the next regular meeting. 


ARTICLE VI—DUTIES OF OFFICERS 

Sec. 1. It shall be the duty of the 
President to preside at all meetings of the 
Association, to appoint all committees, 
sign all money orders, enforce due ob- 
servance of the by-laws, and see that 
other officers properly perform the duties 
assigned them, and to generally exercise 
a careful supervision over the affairs of 
the Association. 

Sec. 2. It shall be the duty of the 
Vice-President to assist the President, 
and in his absence to perform the duties 
of his office. 

Sec. 3. It shall be the duty of the 
Secretary to keep true and impartial min- 
utes of meetings and conduct all corre- 
spondence: to collect assessments from 
members, giving a receipt therefor, and 
pay all moneys to the Treasurer, taking 
his receipt for the same, and sign all 
money orders, and to make monthly re- 
ports of receipts and disbursements, and 
amount of cash on hand. 

Sec. 4. The Treasurer shall hold the 
funds, vouchers, securities and other 
property of the Association subject to the 
action of the Board of Trustees. He 
shall pay all orders drawn by the Secre- 
tary and approved by the President. He 
shall render an account in writing to the 
Association at its annual meeting in 
March of its finances, which account shall 
be referred to an auditing committee, ap- 
pointed by the President. 

Sec. 5. It shall be the duty of the 
Board of Trustees to act upon all appli- 
cations for membership, to order such 
investment of money from time to time, 
as a two-thirds majority of all members 
present at a regular meeting, acting under 
the by-laws, may direct. 


ARTICLE VII 

Sec. 1. This Constitution may be 
amended by a two-thirds vote of members 
present at any regular meeting, provided 
that a notice in writing has been given of 


such intention at a previous regular 
meeting. 
By-Laws 
ARTICLE I—MEETINGS 
Section 1. The regular meetings of the 


Association shall be held in the office of 
the Bissell Carpet Sweeper Company on 
the second Monday of each month at 
5 p.m. 


ARTICLE II—APPLICATION 
Sec. 1. 


FOR MEMBERSHIP 
All applications for member- 


ship must be made to the President, who 
shall lay the same before the Board of 
Trustees for action. A majority shall be 
necessary to an election. 


ARTICLE III—CLASSES 


Sec. 1. Class A shall be composed of 
all persons ir the employ of the Com- 
pany, male or female, who are members 
of this association regardless of the 
amount of their weekly compensation. 

Sec. 2. In case of sickness in this 
class from any cause, upon recommenda- 
tion of the Sick Committee indorsed by 
the President and allowed by the Board 
of Trustees, an order shall immediately 
be drawn by the Secretary on the Treas- 
urer for the full amount of wages the 
sick member would have received up to 
and including three dollars and fifty cents 
per week, but in no case shall they re- 
ceive more than this amount. 

Sec. 3. In case of accident in this 
class while the member is engaged in 
discharging his or her duty in the service 
of the Company, upon recommendation of 
the Sick Committee indorsed by the Pres- 
ident and allowed by the Board of Trus- 
tees, an order shall immediately be drawn 
by the Secretary on the Treasurer for the 
full amount of wages they would have 
received up to and including eight dollars 
per week, but in no case shall they re- 
ceive more than this amount. 

Sec. 4. In case of death of a member 
of Class A from accident in discharge of 
duty or from sickness, upon recommenda- 
tion of the Board of Trustees, indorsed 
by the President and Secretary, an order 
shall immediately be drawn in favor of 
the family or legatees of the deceased 
member of the amount of $150.00. Bene- 
fits in case of sickness shall not extend 
over a period of thirteen weeks in any one 
year unless by a special vote of two- 
thirds of the Board of Trustees. Bene- 
fits in case of accident not to exceed 
twenty-six weeks, unless by a two-thirds 
vote of the Board of Trustees. 

Sec. 3. Class B shall be composed of 
members of this Association whose 
weekly wages equal eight dollars or up- 
ward. In case of sickness in this class, 
from any cause, upon recommendation of 
the Sick Committee, indorsed by the Pres- 
ident and allowed by the Board of Trus- 
tees, an order shall immediately be drawn 
by the Secretary on the Treasurer at the 
rate of six dollars per week for all full 
weeks, but in no case shall the compensa- 
tion be greater than six dollars per week. 

Sec. 6. In case of accident in this 
class while the member is engaged in dis- 
charging his or her duty in the service of 
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the Company, upon recommendation of 
the visiting Committee, indorsed by the 
President and allowed by the Board of 
Trustees, an order shall immediately be 
drawn by the Secretary on the Treasurer 
for the full amount of wages they would 
have received up to and including twelve 
dollars per week, but in no case shall 
they receive more than this amount. 

Sec. 7. In case of death of a member 
in Class B, from accident in discharge of 
duty or from sickness, upon recommenda- 
tion of the Board of Trustees, indorsed 
by the President and Secretary, an order 
shall be immediately drawn in favor of 
the family or legatees of the deceased 
member for the sum of $300.00. 

All members of this Society, who may 
receive any injury to his limbs, or become 
sick so as to incapacitate him from at- 
tending to business, shall receive sick 
benefits, as provided by the By-Laws, for 
a period not to exceed thirteen weeks, 
unless in special cases, which will require 


the sanction of two-thirds of the Board 
of Trustees, but in no case shall sick 
benefits extend beyond a period of 


twenty-six weeks. Refusal on the part 
of the Board of Trustees to extend sick 
benefits, cancels the membership in the 
Society of the applicant for relief, both 
as to sick and death benefits. 

Sec. 8. Members of Class A can be- 
come members of Class B according to 
the provisions of Section 5 of these By- 
Laws, but in no case can any person be 
a member of more than one class at the 
same time. 


ARTICLE IV—ASSESSMENTS 
Sec. 1. The regular assessments of 


Class A shall be twenty-five cents per 
month, and shall be paid to the Secretary 
direct on the first pay day of each month. 
Sec. 2. Regular assessments of Class 
B shall be fifty cents each per month, 
and shall be paid to the Secretary direct 
on the first pay day of each month. 
MEMBERSHIP 


ARTICLE V—FORFEITURE OF 


Sec. 1. Any person belonging to either 
ss A or Class B leaving the Com- 
pany’s employ, either voluntary or by dis- 
missal, shall, on such date, no longer be 
a member of the Association, but in no 
instance shall this clause be construed 
to interfere with any rights or benefits 
to which a member may be entitled under 
the provisions of this Constitution and 
By-Laws at the time of such separation. 


ARTICLE VI—RIGHT OF DISMISSAL BY 
COMPANY 


No clause of these By-Laws 
shall be construed to interfere with the 
free and uninterrupted right of the Bis- 
sell Carpet Sweeper Company in making 
such dismissals or changes in the working 
necessities of the business 


Sec. 1. 


force as the 
may demand, and any member dismissed 
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for any cause cannot consider his re- 
moval an injustice on the part of the 
Company, because during the time that 
he was a member of the Association in 
good standing he was entitled to full 
measure of protection. 


ARTICLE VII—MEMBERS IN ARREARS 


Sec. 1. Any member in arrears at the 
time of the regular monthly meeting of 
the Board of Trustees, must be reported 
by the Secretary, and the Board shall sus- 
pend such member from benefit, until 
they shall have paid their indebtedness. 
The Secretary shall notify any member 
thus suspended. The failure of any mem- 
ber to pay their indebtedness within ten 
days of such notice cancels their mem- 
bership in the Society. 

Sec. 2. After a member has been noti- 
fied that his membership with the Asso- 
ciation has expired, he shall not be enti- 
tled to nor shall he receive any benefits 
from the Association until such time as 
he has been reinstated. 
Vill 


ARTICLE BENEFITS 


Sec. 1. To be entitled to benefits in 
this Association a member who shall be- 
come sick or disabled, incapacitating him 
from attending to his duties, must imme- 
diately notify the President of such sick- 
ness or disability. 

Sec. 2. Benefits shall begin with the 
date the President’s notification of said 
sickness or disability, and continue until 
such sickness or disability has ceased, or 
until, in the opinion of the Sick and Visit- 
ing Committee, he is no longer entitled to 
relief. This section is not designed to in- 
terfere with the provisions as set forth 
in Article III, sections number 2, 3, 4, 5, 
6 and 7 of these By-Laws. 


ARTICLE IX—DISABILITIES AND PENALTIES 


Sec. 1. Any member of the Associa- 
tion who may be disabled by dissipation 
or immoral conduct, or by undue care- 
lessness, such as wrestling, fighting or by 
hazardous exercise, shall not be entitled 
to benefits or relief. 

Sec. 2. Members wilfully imposing 
upon this Association by claiming or re- 
ceiving relief when not legally entitled to 
the same, shall be expelled from the As- 
sociation, and they shall under no condi- 
tion be admitted to membership again. 


ARTICLE X—COMMITTEES AND THEIR 
DUTIES 
Sec. 1. The Auditing Committee shall 


be composed of five members of the As- 
sociation, with the President and Chair- 
man ex officio, two members of the com- 
mittee to be chosen from Class A and 
three from Class B. It shall be the duty 
of this committee to audit all accounts, 
and after their regular meeting in March 
each year to examine and compare the 
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and Treasurer 
before they are placed in the hands of 
the Secretary and Treasurer elect, and 
to report at the regular meeting of the 
Association in April. 


books of the Secretary 


Sec. 2. The Sick and Visiting Com- 
mittee shall be composed of three mem- 
bers, with the President as Chairman 
ex-officio. The duties of this committee 
are to visit the sick and disabled members 
twice a week and make such reports to 
the President and Secretary of the Asso- 
ciation as the condition of the sick or dis- 
abled members in their judgment may 
require, and to use diligence and caution 
in their office to prevent all unjust claims, 
and to see that all who are entitled to 
relief are properly reported. 

Sec. 3. If anyone of the sick commit- 
tee wilfully neglects his or her duty, there 
shall be a fine of $1.00 imposed upon 
tlem, and if they do not pay the same 
within thirty days he or she shall not be 
entitled to any benefit on and after that 
date until such fine be paid. 

NAMING 


ARTICLE XI BENEFICIARY 


Sec. 1. It shall be the duty of each 
member to file with the Secretary a state- 
ment in writing setting forth the name 
and address of persons who they desire 
to become their beneficiary in case of 
death, and statement will be con- 
sidered to full until by 
special request of the member the same is 
withdrawn or changed, which notice of 
change or withdrawal will also have to be 
in writing; and it shall be the duty of the 
Secretary to provide a book in which the 
name of each member, with name and ad- 
dress of beneficiary, shall be recorded. 


such 


exist in force 


ARTICLE X!II—HOW FUNDS SHALL BE 
DEPOSITED 
Sec. 1. It shall be the duty of the 
Treasurer immediately upon receipt of 


any moneys belonging to the Association 
to deposit the same in some bank of de- 
posit, to be named by the Board of Trus- 
tees, and in no instance keep funds of 
the Association in his possession longer 
than twenty-four hours before depositing 
the same. 

Sec. 2. The Treasurer shall pay all 
bills, claims and accounts against the As- 
sociation by check, which check must be 
signed by him as Treasurer of the Asso- 
ciation, and be countersigned by the Pres- 
ident. 


ARTICLE XIII—BONDS OF OFFICERS 
Sec. 1. The Treasurer shall be required 
to give a bond to the Association with 


two approved sureties, to guarantee the 
faithful performance of his duty. The 
amount of the bond shall be $300.00. 

2. The Secretary shall be re- 
quired to give a bond to the Association, 
with two approved sureties, in the amount 
of 550.00 as a guarantee of faithful per- 
formance of duty. 


Sec. 
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ARTICLE XIV—-QUORUM 

Sec. 1. Seven members in good stand- 

ing shall constitute a quorum for the 

election of officers, etc., but in all mat- 

ters which legally come before the Board 

of Trustees, a majority of said Board 
shall be necessary for a quorum. 


ARTICLE XV—AMENDMENTS 
Sec. 1. These By-Laws may be 
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amended by a two-thirds majority of all 
members present and voting at a regular 
meeting, provided that notice of such 
amendment has been presented at a pre- 
vious regular meeting. 
ORDER OF BUSINESS 
1. Calling the roll of officers. 
2. Reading the minutes of previous 


meetings. 
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3. Reports of officers. 

4. Reports of Standing Committees. 
5. Reports of Special Committees. 
6. Communications and Bills. 

7. Unfinished Business. 

8. New Business. 


9. Miscellaneous Business. 
10. Application for Membership. 








A Handy Milling Fixture 
By MILLS WRIGHT 








We very often see a jig or fixture for 
finishing a boss, or taking a light cut that 
is so complicated that it requires more 
time to clamp the piece in place than it 
does to do the real work on the piece. 
This is particularly true with such work 
as adding-machine and typewriter parts. 

The drawing shows a _ quick-acting 


i The Cut 
Taken 


pevemnd 





. 
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On the clamp end of the base are located 
two centralizing jaws F, pivoted on studs 
G. In the lower end of the clamp B 
are counterbored a '.-inch hole and a '4 
20-tapped hole as shown in the sectional 
plan. In the base is a '4-inch reamed 
hole and a 5<-inch counterbored hole in 
which slides the tapering piece H. A 
\4-inch hole is reamed in H through 
which the adjustine screw K is put. 
Two tool-steel plungers L, with one end 
to suit the taper of H bearing against 











FIG, 1. The Work 
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Fic. 2. MILLING FIXTURE WITH QUICK ACTING CLAMP 


fixture operated by a single lever. The 
part to be milled, Fig. 1, is white metal 
and the cut is light. The first operation 
is to finish the bottom of the piece; the 
fixture for this is very simple and ten 
are finished at a time on a planer. 

The second operation, for which the 
fixture in Fig. 2 is designed, is  mill- 
ing the upper side to take a rack; and 
the cut must come as near the middle of 
the piece as it can, considering that only 
one surface is finished and that the inside 
surfaces of the two hubs must be finished 
an equal distance from the center line 
of the piece. 

This fixture is very simple, having but 
one lever or cam to set. On the base A 
is mounted a simple clamp B and the cam 
lever C. When the cam is released the 
spring D forces the clamp open, allowing 
the finished piece to be taken out and a 
new one put in against the backing plate 
E which is screwed to the base. 


the two centralizing jaws F and the 
spring M pushing against B and H, close 
F F, locating the work centrally on the 
fixture. NWN are stop pins for jaws F. 

The screw K is slotted the entire length 
of the threaded portion and then spread 
so that it will not get loose and jar out. 
The head of the screw is also slotted and 
should be used when adjusting instead 
of the threaded end. 

Considerable thought should be given 
to the design of K, even more than one 
might suppose at first glance. It should 
be so that when the spring D has forced 
the clamp B wide open, piece H will also 
move, allowing the jaws F to be free to 
move. It should also be designed so that 
before B starts to clamp the piece, H 
will be under the tension of spring M, 
forcing the plungers L out against the 
jaws F and centralizing the piece. 

O is a tongue that fits the slot in the 
milling-machine table. 


Classification of Bolts and Nuts 
By R. W. RobDGERS 








The following methods of designating 
the sizes of bolts in three or more 
figures are very simple. No. 936 would 
mean a bolt 9/8 inch diameter and 
36/8 or 4'% inches long; and No. 1248, a 
bolt 12/8 inch diameter and 48/8 
inches long. This is one method but the 
following seems better: No. 904 means 
a bolt 9/8 inch diameter and 4x9/8 or 
36/8 inches long. Similarly No. 1204 
shows at a glance that the bolt is 12/8 
inch diameter and 4x12/8 or 48/8 
inches long. 

Further to discriminate between round, 
square, hexagonal or conical head bolts 
prefix the letters R, S, H and C; thus 
No. R 708 would be a round-headed bolt 
7g inch in diameter and 56/8 inches 
long. 

The nuts are represented by adding 
two ciphers to the diameter figure; thus 
H 900 and R 1200 represent respectively 
a hexagonal nut 9/8 inch diameter and 
a round-headed nut 12/8 inch diam- 
eter. I suggest using \% inch as the unit, 
this being practical in shop work, but 
any other unit such as 1/32 inch could 
be used. 

A table of inch bolts would appear as 
follows: 

SOS, 816, 824, 832, 840, 848, 856; 
or 

801, 802, 803. S804, 805, S806, SOT; 
the nut being 800. 

The second method is better as it prac- 
tically eliminates a repetition of figures 
for different size bolts. In storing bolts, 
each shelf is numbered, as_ outlined 
above and the bolts stored accordingly. 








There have been many attempts to 
solve the secret of perpetual motion. The 
nearest approach to that ideal—though 
its inventor makes no claim to have dis- 
covered it—is a timepiece devised by the 
Hon. R. J. Strutt, Lord Rayleigh’s son, 
which consists of two leaves of alumi- 
num, an exhausted glass tube, and a 
fraction of a grain of radium. The radio- 
activity of the radium causes the alumi- 
num leaves to move once a minute, and 
with a wireless coherer a bell rings at 
each movement. For 10,000 years at 
least the wonderful energy inherent in 
the microscopic piece of radium will, it 
is calculated, continue to act. 
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rhe Corliss (Wis.) Auto Company will erect 


new plant. 

Keene Canning Company, Freeport, IIL, is 
recting a new plant 

lhe Washington Foundry, St. Paul, Minn., 
will build an addition 

rhe Royal Linen Mill, Mystic, Conn., is 
putting up its first mill. 

The Buffalo (N. Y.) Brewing Company is 
erecting a new brewery 

rhe Worcester (Mass.) Pressed Steel Com- 
pany will erect a new building 

F. H. Davis, Cambridge, Mass., will build 
an addition to its machine shop. 

The Anderson Vehicle Company, Fond du 
Lac, Wis., will enlarge its plant. 

The Erie Railroad will spend $150,000 in 
remodeling its shops at Kent, Ohio. 

M. L. Andrews & Co., Cincinnati, Ohio, 
will erect a two-story machine shop. 


The Bradley Stencil Machine Company, St. 


Louis, Mo., will build a new factory. 


The Strong Steel 
N. Y., will enlarge 


Iron and Steel Company, Cleve- 


Company, Buf- 


foundry. 


Foundry 
its 


falo, 


rhe Garry 


land, Ohio, will move to Youngstown 
A plant for the Pittsburg Bolt and Screw 
Company will be erected at Gary, Ind 


and Derrick Company 
Paul, Minn. 


American Hoist 
machine shop at St 


The 
will build a 
The 
Akron, 
rhe 
Alburg, 


Company, 
addition. 


and Rubber 
five-story 


Tire 
build a 


Goodyear 
Ohio, will 
the Rutland Railroad at 
Loss, about $100,000 


roundhouse of 
vt., 


lhe Keeler Brass Company, Grand Rapids, 


was burned 


Mich., will build an addition to its foundry. 

A new building is being erected for the 
Wm. I. Keetch Knitting Company, Cleveland, 
Ohio 

The Cadillac (Mich.) Machine Company 
has plans prepared for a new structural steel 
shop. 

The Remington Safe Company, VPhiladel- 
phia, Penn., is erecting an addition to its 
plant. 

The Keystone Fiber Company, Chester, 


Penn., is having plans prepared for a new 


plant. 


The Dahlstrom Metallic Door Company, 
Jamestown, N. Y., is erecting another ad- 
lition. 

Dorsey & Bone, Putnam, Conn., will need 
me woodworking tools for a new handle 
factory 

The Merson-Bacon Company, tay «6 City, 
Mich., is preparing plans for a new box 


actory. 
The plant of the Woonsocket (R. I.) Wagon 
Company burned Loss, 


Manufacturing was 


$15,000. 
The E. H. H. 
Conn., 


Silver 
build a 


Smith 
will 


Company, 
Bridgeport, 
addition. 
The Pioneer Car Company, El Okla.. 
vill erect buildings for the manufacture of 
i.utomobiles. 

The 
R. I.. has let 
$400,000. 


two-story 


Reno, 


North Providence, 
additions to 


Greystone Mills, 


contract for cost 
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INCREASING » SHOP: CAPACITIES 
where More Tools will be needed eG 


Newark N. J., doing 
addition 


Cc. A. Dixon & Co 
general machine work, 
to their plant 


will build an 


The cabinet factory of Jordan & Co., Brook- 


Iyn, N. Y was burned, causing a loss of 
about $60,000 

The Snow Steam Pump Works, Buffalo, 
N. Y., is planning the addition of a new 
machine shop. 

The W. L. Russell Box and Lumber Com 
pany, McKees Rocks, Venn., has bought site 
for a new plant 


The Henney 
is enlarging its plant 


Buggy Company, Freeport, I'L, 


Will 


install electrical 


power equipment. 
The American Steel 


immediately 


and Wire Company will 


erect a S1.250,000 blast 


Ohio 


furnace 
at Cleveland, 


The plant of the Fletcher Enameling Com- 
Anderson, Ind., 


S50.000 


pany, was destroyed by fire. 


Loss, about 
The Northland 
Bay, Wis., is 


Lumber Company, Green 


to install new woodworking tools 


and other machinery 

The Dayton (Ohie) Stucco Company, a 
new concern, has taken out a permit for the 
construction of a plant 

seall Bros., Alton, Ill., whose shovel plant 


was recently burned, have started to rebuild 

same on a larger 
The Sybenga 

Pella, la., 


will 


Ss ale 
Manufacturing 
making 
Des 


Company, of 


bags and novelties, 


paper 
move to Moines 
The 
pany is 
mm Ee S08 
Fire destroyed 
shed at the 
causing a 
The River Falls (N. C.) 
pany has increased 
build a $10,000 spindle 


Delaware & Iludson Railroad Com- 


purchasing ground in Watervliet, 


machine 
the 
Jewett Car 


shops 
mill room and lumber 
Works, Newark, Ohio, 


loss of S200 000. 


Cotton Mills Com- 
capital and plans to 
mill 


its 


Fire practically destroyed the plant of the 
Ideal Plating Company, Marlboro, Mass., 


S30.000 


caus 
ing a loss of about 

The Tioga Traction 
Penn., is planning to 
power plant and 

The 
ville, 
and 


Wellsboro, 
new 


Company, 
build a 
repair shops 
Mill 
install 


turbine 


Cotton 
will 


Sylvan Company, Shelby- 


Tenn., new water wheels 


make other improvements 


The Hancock Manufacturing 
Charlotte, Mich., will add a 
manganese foundry to its 

The Tool 
N. we the 
shop. not al 

The Acme Malleable 
Buffalo, N. Y purchased 
new 


Company, 
and 


new brass 
plant 
Works, 


erection of a 


Crescent Jamestown, 


forge 


has completed 
Equipment 


} 


ordered 

Steel Iron Works 
ground = on 

erected 


and 
has 


which a tool shop will be 


The George E. Seidel Company, Richmond, 
Ind.. has secured a building for its automo 
bile factory Equipment will be needed. 

The Chicago, Burlington & Quincy Railroad 
will purchase new tools for the West Bur 
lington, lowa, shops about February 1 

The Reliance Boiler Works, Milwaukee. 
Wis., has secured a permit for the construc 
tion of a factory building to cost $15,000 


The Chandler & Price Company, Cleveland, 
Ohio, manufacturing printing machinery, 
will build a $100,000 addition to its plant 


The Haensel and Everett Company, Tor 





reon, Coah., Mex., boiler makers, Is in the 
market for drill press, lathe, rolls, shears, et« 

J. F. Boyd, Shelbyville, Tenn., operating 
electric-light plant and flour mill, will install 
new water wheels and make other improve 
ments 

The Hobbs Manufacturing Company, Wor 
cester, Mass milding paper box and wood 
working machinery, will build a four-story ad 
dition 

The Sheldon Axle Company, Wilkes-Barre 
enn intends installing equipment for the 


manufacture of springs and axles for auto- 


mobiles 


The Mount Vernon (Ill) Car Manufactur- 
ing Company has awarded contract for the 
construction of a new plant rhis is to cost 
$1,000,000 

The King Sewing Machine Company, 254 


Court street, Buffalo, N. ¥ has leased ground 
on Which a plant to cost about $150,000 will 
be erected 

The Foster Switch Company, Fillmore, Ind., 
will erect a plant for the manufacture of 
equipment for steam roads and electric trac 
tion lines, 

The Union Packing and Refrigerating Com 
pany, 99 State street, Boston, Mass., has 
cempleted plans and specitications for a plant 
at Montvale, Mass 

The Stierlin Piano Company, St. Louis, Mo., 
has taken out a permit for the erection of a 
plant, which will be the first piano factory 
west of the Mississippi 

Hi. A. Robinson, of Akron, Ohio, is organiz 
ing a company for the purpose of erecting a 
plant for making sewer pipe and other clay 
products in Cleveland, Ohio. 

The Liquid Carbonic Company, Chicago, 
Ill., has commenced the erection of a new 
soda-water fountain plant, which, it is said, 
will be the largest in the world 

The plant of the Crown Manufacturing 
Company, Vhelps, N. \ destroyed by fire 
several months ago, is to be rebuilt. The 
company manufactures grain drills 

The Dean Manufacturing and Foundry 
Company, Seymour, Wis., is to be equipped 
to manufacture automobiles The company 


has been business men for 


the 
John W 


formed by local 
purpose 
Hubbard 


& Co., of Pittsburg, 


Penn., has purchased the Davidson foundry at 
East Chicago, Ind., and will remodel same at 
a cost of about $500,000 Output will be 
steel and iron castings 


The Wilcox Engineering Company, Saginaw, 


Mich., is erecting a new plant and will double 
the present output. rhe company manu 
factures automobile parts, salt works ma 
chinery, copper and metal products 

George A. Koppel, founder of the Koppel 
Company, Koppel, Venn., manufacturing in 
dustrial cars, ete., has formed a new company 


Which will be known as the Orenstein-Koppel 
Company and about $3,000,000 will be spent 
in improvements 

The Toledo (Ohio) Machine and Tool Com- 
pany, which, a short time ago, added 65.000 
feet additional floor space, has bought more 
ground and plans are being prepared for 
more buildings with a floor space of about 


00,000 square Teet 


Manufacturing 
will move to 


Sanitary 


Mich.., 


American 
Detroit, 


rhe 
Company, of 








48 
Abingdon, Ill, where a new plant will be 
erected. rhe company manufactures brass 


bath rooms, and also operates a 


foundry. 


fittings for 
general brass 

rhe Navy 
and Accounts, 
the 
lathes, 
drilling 
machine 


Department, Bureau of Supplies 
Washington, D. C., 
January 1S 


die-sinking 


will open 


bids engine 
lathe, 


milling 


following 
turret machine, 


machine, machine, slotting 


automatic bevel gear planer (sched 


ule BOOS), miller (sched 


Ziti): 


air compressors 


vertical high-power 
January 25—Duplex chain blocks, 
2110): February 
1—21-horsepower engine (schedule 2114). 
The Navy 
Accounts, 


ule 
(schedule 
Bureau of Supplies 
- 
11 joring 
jacketed kettles 


Department, 
Washington, 

January 
steam 


and wil! open 
the 


(schedule 


following bids bars 


2097), 


(schedule 2098), sheet brass, copper (sched 
ule 2102), galvanized and corrugated iron, 
structural steel (schedule 2097), bar steel 
(schedule 2099), hacksaw blades, bolts, nuts, 
steel washers (schedule 2100), steel tubes 


(schedule 2102), 


pneumatic 


~“0O06). brass tubes 


(schedule 


gasolene engines (schedule 2OS), 
chipping and calking 


sealing hammers, pneumatic drilling machines 


hammer, pneumatic 


(schedule 2OSS). 








New Incorporations 








Aéromobile Company of America, 26 Warren 
street, New York. Manufacture 


Capital, $1,000,000, 


aéroplanes. 


Vortsmouth Manufacturing Company, Kit- 
tery, Me. Manufacture machinery and tools, 


Capital, $50,000, J. K. Bates, president. 


Winchester Pump Company, Winchester, 


Ind. Manufacture pumps and engines. Cap 
ital, S10,000, Incorporators, W. E. Miller, 
Ii. FF. Hobbick, ete. 


N. J. Manufacture 
Capital, $25,000, 


Markt & Co., Hoboken, 
machinery, hardware, tools. 


Incorporators, Francis E. Neagle, Frank H. 
Vedder, Edw. J. Ryan. 

Royal Equipment Company, tridgeport, 
Conn. Manufacture articles of iron, ete. Cap- 


$50,000, Incorporators, E. B. Knowles, 


Marsh, Ss Stoddard. 
Meter 


meters 


ital, 
Arthur M. 

Markimsee 
Manufacture 


S1o0 000 


York 
Capital, 


New 


motors 


Company, 
and 


Incorporators Ir. RR. Kimbley, 


BB. L. Seebye, A. J. Marshall. 

Drown Wrench Company, Ronceverte, 
W. Va Manufacture patent wrench Cap 
ital, Soo.00 Incorporators, C. PP. Brown, 
J. F. Brown, F. BB. Albert, ete 

Northern Indiana Brass Company, Elkhart, 
Ind Manutacture brass fittings Capital, 
Siro.000 Incorporators, CC. G. Schweitzer, 8S. 


Schweitzer, \ kk. Schlotterback. 


Columbus Rubber Company, Columbus, 


Ohio Manufacture rubber goods Capital, 
S25 000 Incorporators, G Vonden Syinen, 
G. W. Cottrell, J. W. Tyler, ete 


Rirmingham 


Ala. 


Manufacturing Company, Bir 
Manufac 
~morators, a I 


mingham, ture machinery. Cap- 


1 


ital, S35 .000, Inecor 


} 
Jas. Gibbons, Silas Bigelow, ete 


Kagle Manufacturing Company, Carlstadt, 
N. J Manufacture brass goods Capital, 
$15,000. Incorporators, Edward Hleran, Ed- 
ward Wagner, Wm. F. Wagner 

Union Saw Company, Camden, N. J. Manu 
facture circular, band and hack saws Cap 
ital, $250,000. Incorporators, F. R. Hansell, 


G. Hl. DB. Martin, J. A. MacPeak. 
Northern Indtana Brass Foundry Company, 
Elkhart, Ind. Manufac 
ital, $10,000. Incorporators, C. G. Schweitzer, 
S. Schweitzer, V. E. Schlotterback. 
Toliet 
Il] Manuf 


ture brass fittings. Cap- 


Concrete Machinery Company, Joliet, 


cture conerete machinery and 
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Incorporators, 
Lennon. 


Capital, $25,000. 
Meers, M. F. 


products. 


James Straka, E. 


Pittsburg Nail and Supply Company, Jer- 
sey City, N. J Manufacture nails, ete. Cap- 
ital, $50,000.  Incorporators, H. C. Alberts, 
J. R. Turner, S. A? Anderson, Jersey City. 


Iloboken, N. J. 


tools. 


Ilammacher, Delino & Co., 
Manufacture machinery, hardware, 
Capital, $25,000. Francis E. 


Neagle, Frank H Walsh. 


Incorporators, 
Vedder, John I. 
C. TP. Weeden Motor Company, Trenton, 
N. J. Manufacture automobiles, motor cycles, 


etc. 


Weeden, J. 


Incorporators, C. P. 
Valentine, 


Capital, $100,000. 


B. Weeden, J. S 


etc. 


Armon Manufacturing Company, Jersey 


City, N. J Manufacture cotton, cotton yarns, 
cloth goods, ete. Capital, $150,000, Incor- 
porators, E. C. Parker, L. J. Relyea, F. E. 


Griswold 

Metallic Art Newark, N. J. 
Manufacture metal, wood, lead, brass, copper, 
and leather Capital, $100,- 
Incorporators, C. I. A. Nott, 
M. S. Drake, Jr. 


Company, 


novelties 
Bruce, F. 


paper 
N00, 
Jr., 
West 
en- 


Mumford Molding Machine Company, 
N. J. Manufacture 
motors. Capital, $125,000, Incor 
Sargent. West Orange: G. M. 
New York. 
Trenton, N. J. 
carriages, ete. 
Frank T. 
De- 


Orange, machines, 
gines, 
porators, W. D. 
Judd, E. H. Fallows, 


‘ar Company, 


Demotocar ¢ 
Manufacture automobiles, trucks, 
§ 1.000.000, Incorporators, 


John C. 


Capital, 


Lodge, Stanton Clarke, Krieg, 














troit; John A. Hartpence, Trenton. 
Business Items 
The Sebastian Lathe Company, Cincinnati, 
Ohio, has increased its capital stock to 


S100 000, 


The Hess-Bright Manufacturing Company, 
Philadelphia, Venn., will open a Chicago 
branch at 1800 Michigan avenue, about Jan- 


1910. 


uary 20, 


The Colton Combination Tool Company has 


moved its plant from East Ilampton, Mass., 
to Chester, Vt At a recent meeting of the 
directors the following officers were elected: 
Gorham C. Parker, president ; William A. Felt, 


Perey E 
Colton, 


Ileald, treasurer, and 
superintendent. 


vice president . 
Rosto FE 


The business of the Kelly Tool Company 
has been taken over by the Kelly Reamer 
Company, who will manufacture the Kelly 


adjustable reamer and other tools and devices 
The « 


S25 0000) capital 


neern is an Ohio corporation with 


following 





with the 


stock, 


organization: William Kk. Kelly, president and 
general manage Albert Il. Weed, vice-presi 
dent: John M..Marty, secretary and treasurer. 


An office and factory have been opened at 














522 Prospect avenue, N. W.. Cleveland, Ohio. 
rT ’ 
Trade Catalogs 
Niles-Bement-Pond Company, 111 sroad 
way, New York Catalog describing Tond 
rigid turret lathe. Illustrated, 44 pages, 9x12 
inches. 


26 Cortlandt 
Annealing, 
Illustrated, 


Rockwell Furnace Company, 
street, New York Bulletin G. 
hardening. tempering furnaces. 
Satz 


S pages, inches 


Mil- 
the 


American 
Wis 
and 


The 


waukee, 


Oxhydric 
Catalog of 


Company, 
apparatus for 
means of 
Illustrated, 24 


cutting welding of metals by 
hydrogen. 


paper. 


oxygen and 


Oxo 


pages, 


inches, 


January 6, 1910. 


The Emerson Electric Manufacturing Com- 
pany, St. Louis, Mo. sulletin No. 3137 on 
1/15- to %-horsepower single-phase induction 
motors. Illustrated, 4 pages, 7x10 inches. 
Bulletin No. 3309, describing electric forge 
blowers. Illustrated, S pages, 7x10 inches. 








Forthcoming Meetings 








Society of Automobile Engineers, profes- 
sional meeting, January 13, Engineering So- 
cieties building, New York City. Alex. Church- 


ward, secretary, 2 Rector street, New York 
City. 

American Found -ymen’s Association and 
American Brass Fov.nders Association; joint 
convention, June 7-8-9, Detroit, Mich.; head 
quarters, Hotel Pontchartrain. Richard Mol- 


denke, secrefary, Watchung, N. 


Want 


Rate 25 








Advertisements 


cents per line for each insertion, 


About siz words make a line. No advertise- 
ments abbreviated. Copy should be sent to 
reach us not later than Friday for ensuing 
weck’s issue. twswers addressed to our care 
will be forwarded. Applicants may specify 
names to which their replies are not to be 
forwarded, but replies will not be returned, 


If not forwarded, they will be destroyed with 


out notice. No information given by us re 
garding any advertiser using bor number, 
Original letters of recommendation or other 


inclosed to 
bona-fide ad- 
heading. No 


not he 
Only 


ralue should 
corre sponde nts, 
inserted under this 
advertising accepted from any agency, as- 
sociation or individual charging a_ fee for 
“registration,” or a commission on wages of 
successful applicants for situations. 


papers of 
unknow 
rertisements 


Situations Wanted 


Classification indicates address of 


advertiser, nothing else. 


present 


CONNECTICUT 


Man with good experience wants position 
to take charge of tool room or manufacturing 
department on small or medium size work; 
have handled both. Box 26, AMer. Macu. 

An American, 40 years old, with 25 years’ 
experience «as a toolmaker, machinist and 
foreman in the machine tool line; now em- 
ployed, but wish te change; a good organizer ; 
have first-class refei -nce>. tox 48, AM. MA, 


MASSACHUSETTS 


Responsible position by practical mechanic 
with theoretical knowledge; wide office and 
factory experience; designer of special ma- 
chinery and tools; fact lry superintendent, ete. 
Box 49, AMERICAN MACHINIST. 


MICHIGAN 


Shop superintendent or foreman; practical 
mechanic and executive in machine building, 
reducing and up-to-date methods of man- 
interchangeable parts: 20 years’ 
best of references. Box 17, Am. M 


cost 
ufacturing 
experience ; 
NEW JERSEY 

Office executive and systematizer, 33, thor- 
oughly trained, seeks responsible position: 15 
years’ machine manufacturing experience; 
master of all office details, excellent corres- 


pondent. experienced advertiser, good execu- 
tive ability and an organizer with capacity 
to do things: references the best. Box 6, 
AMERICAN MACHINIST. 

NEW YORK 


Superintendent, 
machinery, screw 
drawing, also 


automatic 
sheet metal 
work, wishes 


experienced on 
machines and 
general machine 


position as superintendent or general fore- 
man: straight salary or percentage basis. 
Box 39. AMERICAN MACHINIST. 
OHO 
Are you looking for a first-class designer 





with engineering education and experience. If 
so, address Box 34, AMERICAN MACHINIST. 


Superintendent, now employed. desires a 
change ; gasolene engines, steam pumps, spe- 
cial machinery, tool building: a hustler with 


an earning power: go 


anywhere. 
AMERICAN MACHINIS1 


Box 47, 
OREGON 
Master mechanic: responsible, live man ex- 
perienced in construction and manufacturing 
in the States. Canada and South America; 
age 39. B. Nilius. St. Johns, Oregon. 





were ft 
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6000 HORSEPOWER ABSORP- 
TION DYNAMOMETER 


AMERICAN MACHINIST 


Design Solved 
New Problem in 
Vater Brake 








-SPECIAL CORRESPONDENCE — 








For measuring the power output of 
prime movers, such as steam engines and 
electric motors, the prony brake has for 
a long time been considered a satisfactory 
piece of experimental apparatus when 
handling moderate powers. This device, 
as is fairly well known, usually consists 
of bands of rope put around the rim of 
the flywheel, these bands being attached 
to a frame resting upon a balance scale, 








Fic. 1. 


DYNAMOMETER ASSEMBLED FOR THE TEST. 


of the bands and this heat is carried off 
by a stream of water which flows into the 
inside of the rim, is carried around by 
the centrifugal force and finally scooped 
out at some other point by a suitable 
overflow pipe. Another evidence of the 
friction produced is the tendency to 
rotate the band, and this is measured by 
the downward pressure upon the scale 
which resists this rotating tendency. 











MELVILLE-MACALPINE GEARS 


IN THE BACKGROUND 


the wheel revolving inside the bands, 
which remain stationary. Suitable means 
are provided for applying tension to the 
ropes to make more friction on the fly- 
wheel rim and thus increzse the resist- 
ance to the rotation of the flywheel and 
consequently the pressure upon the scale. 

In this way it is clearly seen that the 
power of the machine to be tested is 
transformed into heat due to the friction 


To calculate the horsepower delivered 
it is assumed that the force measured by 
the scale is acting at a lever arm equal 
to the distance from the center of the 
wheel to the point of support at the scale, 
and that if the band were allowed to 
rotate, it would make as many revolutions 
per minute as the wheel does. The two 
elements of work, that is, force (the 
pressure upon the scale) and the distance 


traveled in a given time (the circumfer 
ence corresponding to the _ lever-arm 
radius, multiplied by the revolutions per 
minute) are then both known, and their 
multiplication will give the power being 
absorbed by the prony brake. 


WATER BRAKES 


Such a device as this is suitable ior 


moderate power, but when more than 
about 200 horsepower is required to be 
measured, tl heat generated becomes 
excessive and the difficulties of construct 


ing the brak with sufficient area to carry 


off this hea t make it a practical impos 
sibility For the purpose of testing steam 
turbines, manufacturers have for some 


time been using what is known as a water 
brak [his device uses practically 
same principle as the prony brake, with 


the exception that the energy developed 





by the turbine is absorbed in churning up 
a quantity of water so that its tempera- 
ture is raised, and in fact some of the 
water is boiled away his device is suit 
able for much larger powers than the 
prony brake 

In a water brake the essential features 
are a rotor mounted upon the shaft which 
is delivering the power, a stator which 
surrounds the rotor, and a quantity of 
water between the two The stator is 
provided with a lever arm which pro- 
trudes from one side, so that it may rest 
upon a scale, the weight of the stator 
body being supported by bearings on the 
revolving shafts In the periphery of 
the rotor, which is of vast iron, there are 
blades, somewhat like those of a paddle 
wheel, with the exception that they are 
inclined forward, and furthermore, are in 
two diagonal sections, something like the 
teeth of a herringbone gear. Surround 
ing the rotor there is the cast-iron shell 
of the stator and on the inside of this 
there are other blades arranged somewhat 
like the teeth of an internal ratchet. These 
teeth are not very deep, but are faced in 
such a direction that the water which is 
admitted between the revolving and sta- 
tionary elements, is thrown with great 
violence by the rotating blades against 
the faces of the ratchet teeth on the in- 
side of the stator. This violent throwing 
of the water not only heats it up and 
causes some of it to boil away, but the 
impact of the water against the blades o!| 
the stator causes the same tendency to 
rotate that there is in the ordinary prony 
brake. This tendency shows itself in a 
force at the end of the lever arm bearing 
down upon the scale. Again, in this de- 
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50 
desire to measure the capacity and effi- ELECTRIC GENERATOR NOT SUITABLE 
ciency of the experimental spur-wheel One would naturally suggest for such 
reduction gear for high-speed turbines conditions as this, that the power be ab- 
: recently invented by #Rear-Admiral sorbed by an electric generator, the cur- 
o ris George W. Melville and John H.. Macal- rent developed being passed through 
Dynamometer # 
Se " TTT ~ Reduction Gear Turbine 
| | e ca soubeinin —— 7 
} Fa| 
a a, \ ee haies, a Jf 
anal Lt \s = 2 = a Y 
“aK TT TT — KE 
| . TY | 
Na VL Lk 
im 
Fic. 2. GENERAL ARRANGEMENT OF APPARATUS . 
vice, by noting the pressure on the scale pine, and constructed by the Westing- water resistance, in order to vary the load 
and the speed of the shaft, the horse- house Machine Company, to whom we _ as desired. The trouble with this is that 
power is easily calculated. The load are indebted for the accompanying illus- the generator would be cumbersome and 
upon the machine is adjusted by the trations. A brake for such conditions as expensive, and many of the losses such 
amount of water admitted to the brake, this was entirely unprecedented. First, aS windage, eddy currents, etc., in the 
and this is controlled by valves. the development of 6000 horsepower, if generator itself make the measurement 
THe New ProB_em transformed into heat, is practically equal of the power subject to certain assump- 
These water brakes are suitable for '® at which would be generated in a tens wae to - eprep-empeadagpumivdl, 
high speeds; that is, from 750 revolutions furnace burning coal continuously at the Validate the object of the tests, namely, 
per minute to 4000 or more, the former "ate of 1200 pounds per hour. If such [0° SRSnY ChneeinS Sie Senpes Gin ae 
the efficiency of the gearing. 


figure being for large machines and the 
Of late, however, 
water brake 


for small ones. 
been a call 
a new problem in the fact that 
be to absorb 6000 
horsepower at the compara- 


speed of 300 revolutions per 


latter 
there 
involving 
it would 


has for a 
necessary 
effective 
tively low 
minute. 
Necessity 


for this brake was due to the 


a brake could be constructed in the prony 
type the speed of 300 revolutions per 


minute would limit the diameter of the 
brake wheel to 6 or 7 feet, and in order 
to get sufficient surface to absorb the 


power, the face of this wheel would have 
to be at least 30 feet long. Such a brake, 
of course, could not be practically con- 


structed. 





POPERPPERUH REDE d es 

















SIDE VIEW OF 


RoToR 


PASSAGES 


SHOWING WATER 


SOLUTION: THE TURBINE BRAKE 


Such an electric generator not being 
suitable, the idea of using the old-style 
water brake weuld, of course, suggest 
itself, but it was recognized that the ex- 
cessive power at the extremely low speed 
would necessitate change in de- 
sign. This is exactly what was settled 
upon, and the hydraulic brake, herewith 
illustrated, was developed by Raymond 
N. Ehrhart, of the Westinghouse engi- 
neering staff, for this purpose. The prin- 
ciple involved is practically the same as 
that of the ordinary water brake, with the 
exception that the principle of the steam 
turbine, reversed, was incorporated; the 
object being to get the violent churning 
effect at the lower speed and to obtain 
it in a machine of practical size. 

Fig. 1 shows the general outside view 
of the apparatus assembled for experi 
ment, the part in the foreground, looking 
not unlike a large centrifugal pump, is 
the stator casing of the dynamometer. 
At the right will be seen the lever arm ex- 
tending from the shell and resting with 
a knife edge upon an I-beam, which in 
turn rests upon a fulcrum in the distance 
and the scale in the foreground. By this 
double-lever system the pressure of the 
rotating tendency is reduced in the ratio 
of 1 to 4, and so is easily and accurately 
measured upon standard scales. In Fig. 
1, in the distance, also will be seen the 
Melville- 
are 


some 


two large spur gears of the 
Macalpine device. These gears 
mounted directly on the shaft upon which 
is also mounted the rotor of the dyna- 
mometer. 

At the top of the stator will be seen 
the two rubber-hose pipes through which 
admitted to the dynamometer 
That portion of the water which 


water is 


casing. 
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is transformed into steam by the violent 
churning action comes out through the 
top of the shell where two bank flanges 
are seen in the halftone. The water 
which does not boil away passes out 
through two pipes at the bottom of the 
casing, the openings being regulated by 
valves on the ends of these pipes. There 
are two objections to allowing the energy 
to be used in boiling all the water in the 
casing. In the first place, if it should all 
boil away suddenly the load would be at 
once removed from the dynamometer, 
and secondly, the violent boiling action 
makes it difficult to regulate the quantity 
of water in the casing and makes the 
pressure upon the scale very irregular, so 
that uniform results are difficult to ob- 
tain. When in operation, an attendant 
carefully adjusts the amount of water 
flowing so that the pressure upon the 
scale beam is just balanced at a con- 
stant point, thus showing that the load 
transmitted by the gears tested is also 
constant. 

As with the ordinary water brake, the 
load may be varied by adjusting the 
water supply. Fig. 2 shows the general 
arrangement of the apparatus, the steam 
turbine being on the right and the reduc- 
tion gear in the middle with the dyna- 
mometer at the left. Fig. 3 shows a side 
view of the rotor, the large grid open- 
ings in the side being those shown at 
F in Fig. 5. In Fig. 3 also, are clearly 
seen the turbine blades in the periphery 


of the rotor. These blades, as in turbine 


design, are dovetailed into the _ rotor 
frame and laced together near the outer 
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Fic. 5. CROSS-SECTION 


ends by the wire shown in 
This wire is of peculiar shape, 
unlike a comma in section. 
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the haiftone. 


The 


being not 
holes 


punched through the blades are also of 


the same section, and after the 
passed through all the holes, 
blades have been carefully 


wire is 
and the 
spaced, the 


tail of the comma between the blades is 
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THE ACTION 

With this description of the parts, the 
action of the device will be easily under- 
stood. Referring to Fig. 5, the water 
enters the casing through the passages 
marked C. The passages marked D are 
for the escape of steam generated by the 
transformation of the power into heat. 
As said, it is not practical to carry off 
all the heat by evaporation alone. If this 
were done, it would mean the generation 
of 15,000 pounds of steam per hour, giv- 
ing rise to the difficulties already men- 
tioned. Water entering through the pas 
sages C flows into the center of the rotor, 
is thrown out through the central ports, 
which in Fig. 7 are marked A, and from 
there to each side, being caught by the 
revolving turbine blades of the 
These blades are shown in solid 


rapidly 


rector. 
black in Fig. 7, while the cross-hatched 


areas represent the flat 


lades of the 
Stator 

After being violently whirled through 
the first set of movable blades, the water 
passes through a set of stationary blades, 
from there to the next set of movable 
blades and so on, being alternately 
whirled around and retarded by the mov 
ing and stationary blades, until what has 
not already been evaporated, is dis 
charged at each side into the semi-circu 
lar passages, from which it again flows 
into the center of the rotor. Here it mixes 
with the fresh wa.er coming in through 
the inlet passages and again goes through 
the central ports of the rotor, out into the 
blades and around and around as the 
action continues. The surplus’ water 
flows out through the bottom, as shown 
by the passages EF E in Fig. 5, and by the 
time it comes out of these passages it is 
practically at boiling temperature. The 
semi-circular passages are also cast with 
baffles, as shown in Fig. 4, to assist in 
retarding the rotation of the water. 

In the calculation of the horsepower 
developed, it is, of course, first necessary 
to determine the zero reading, or the dead 


weight of the overhanging lever arm. 
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OR SHOWING TURBINE BLADES AND CENTER WATER 


PASSAGES 


Moreover, as the journal friction affects 
this very materially when standing still, 
a screw jack was interposed between the 
lever arm and the scale, and weight read- 
ings were taken when screwing the jack 
both up and down. The mean between 
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these two was taken as the correct zero 
reading. 
THE INPUT 
So far we have considered only the 
measurement of the output of power. It 
has already been said that the object of 
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the test was to determine the efficiency 
of the gearing. In order to do this, it is 
just as essential to know the input as to 
know the output. In order to determine 
the input for this particular set of ex- 
periments, a steam turbine, of suitable 
size and speed, was carried through a 
long series of brake tests from which it 
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was found that for each speed and load, 
with a constant vacuum, and with steam 
of uniform quality, there is a correspond- 
ing inlet steam pressure. By varying the 
conditions and measuring the output of 
the turbine, the turbine itself was practi- 
cally calibrated so that for any given set 
of conditions, the actual output could be 


53 


accurately predicted. In this way, then, 
knowing the output of the turbine for 
given set of conditions, and measuring 
the power absorbed by the dynamometer, 
the efficiency of the gearing was easily 
determined. It is said that this dyna- 
mometer has been an entire success in 
spite of the fact that it was radically new. 








Punch and Die with Close Fitting Stripper 




















It is a fact well known to die makers 
that blanking dies are not worn out so 
much during the actual process of sepa- 
rating blanks from a strip of metal, as 
they are by reason of the so-called shear- 
ing action which takes place between the 
punch and the die. This shearing may be 
caused through a number of defects, such 
as a worn out condition of the press 
itself, or short bends and curves in the 
stock to be operated upon. It also hap- 
pens frequently that the operator slips 
with his hand when pressing down the 
treadle, thus throwing the weight of his 
body upon the foot and losing the neces- 
sary firm grip on the stock operated upon. 
The invariable result of this is, that the 
stock finds its way to the top of the stop 
pin, causing a considerable side pressure 
to be exerted upon the punches, and 
shearing is sure to follow. 

Another reason why shearing takes 
place is that dies are not always set with 
the proper care. To set a die properly 
carrying a number of punches requires 
considerable skill, and this operation is 
frequently left to the tender mercies of 
an unskilled or careless press hand. In 
the subpress most of these unfavorable 
conditions are avoided because its respec- 
tive punches and dies are not subjected 
to any outside disturbances. 


TOOLS FOR SPECIAL FORMS OF BLANKS 


The accompanying sketch shows a 
punch and die, the construction of which 
is not met with in ordinary shop practice 
as often as it should be, considering its 
advantages over the common loose-fit- 
ting stripper die. This type of die is par- 
ticularly adapted to contours which ne- 
cessitate weak parts in punch or die, or 
to blanks which are small in proportion 
to the thickness of stock from which they 
are punched. 

As will be seen, the die differs from 
any other of its kind in so far that it 
has a comparatively heavy stripper, fit- 
ting very closely to the punches, so that 
no amount of side pressure can cause 
these to deviate from their proper path. 
lt produces neat, flat blanks, absolutely 

thout bur; and after tumbling them 

th sawdust they are nickel-plated and 
lored, doing away with the polishing 
Process entirely. The stock used in this 


By F. Greiner 


case is 
rolled steel. 


CLose STRIPPER ADVANTAGES 


The “layout” in this particular instance 
might have been more economical; that 
is, somewhat narrower stock might have 
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operated upon is the only consequence. 
Again, in setting the die it is merely 
necessary to insert the punch loosely into 
the stripper plate F, make all the adjust- 
ments excepting that of the stroke, 
tighten up all around in proper relation, 
then adjust the stroke, and the punches 


Os © 


" 


Plan of Punch 









































Blank 
> Plan of Die > 
M 
| =. Cael Tn te 
[ F- N F K - 
= . | 
[ : _\ 
i in Vachinest 
PUNCH AND DIE WITH CLOSE-FITTING STRIPPER 


been used; however, this width happened 
to be on hand, and, as a rule, only sev- 
eral thousand are made at a time. Also 
it would mean that an odd width of stock 
would have to be sheared, thus adding 
to the expense, or it would have to be 
ordered specially, causing unavoidable 
delay. 

It may be readily seen that the die, if 
made of ‘he loose-fitting stripper type, 
would suffer if a careless operator should 
place the stock on top of the stop pin K, 
as the slender part X would hardly with- 
stand the side pressure exerted upon it 
and would either chip or break. With 
the close-fitting construction, however, 
no harm results, as the stripper does not 
allow the punches to deviate from their 
proper path and a short bend in the stock 


never come into contact with the die until 
the alinement is perfect. 


MAKING THE DIE 


To build up a die of this kind we pro- 
ceed as follows: The die E is machined, 
laid out and finished complete including 
hardening and grinding. The punches C 
and D are made next. Punch C has the 
shape of the blank throughout its entire 
length, a practice which allows of its use 
in lining up later on with a minimum 
chance for errors. Punches DDD are 
simply pieces of drill rod, hardened al! 
over with the rivet head drawn blue. This 
is important, as the heads will chip off 
if left too hard. 

The straight part imbedded in B must 
be hard, however, or the punches will 








upset and buckle, unless the stock to be 
operated upon be very thin. Punch C is 
only hardened about half way, as its bulk 
protects it from upsetting. 


THE STRIPPER TO 
PROPER FIT 


OPERATIONS ON 


PRODUCE 


We now proceed to the stripper F. 
Cold-rolled flats are made with such ac- 
curacy both in size as well as in shape, 
that it is not mecessary to do any ma- 
chining. We clamp the stripper to the 
die and scribe off the shape of the wing 
through the back of the die, using an 
ordinary sewing needle. Next we drill 
out the surplus stock the same way as 
in making the die proper and finish by 
filing, using the punch C in the same 
manner as a broach. 

It is good practice to file as close to 
the line as possible so that the punch may 
be just about started, then to squeeze the 
latter into the stripper a trifle, using the 
vise for this purpose, always oiling the 
punch after each successive squeeze, 
until the punch has been worked through 
the entire thickness of the stripper. 
When done, the fit between the punch 
and stripper should be so, that a gentle 
required to push the one 
other. 


pressure is 
through the 


Bottom PLATE FOR THE DIE TO 
Support WEAK PAR? 


THI 


Now, the die is placed on top of the 
plate G, also of cold-rolled steel and the 
four dowel-pin holes 7, as weli as the 
four holes for the screws M are trans- 
ferred through the die. In most dies this 
bottom plate may be dispensed with, but 
here it is used to give proper support to 
the weak parts X. 

rhe holes for M are tapped and the die 
is fastened to G by means of two of the 


screws M, the shape of the blank is 
scribed off, and the surplus stock is 
drilled out, no accuracy being required 
as it is merely desired to increase the 
strength of 

LocaTinc Screw Hoes AND Gulp 

STRIPS 

We now insert the punch C through 

the stripper plate and enter it slightly 


clamping both stripper and 
holes for M 


into the die, 
die together as near to the 
in the die as possible, and the four holes 
for M are drilled into the stripper plate. 
They should course, be binding 
on the screws, as these, as commercially 
sold, seldom true enough to be de- 
pended upon; and as the alinement be- 
tween stripper and die is not fixed by 
them, but by the dowel pins /. 

The guide strips NN are now drilled. 
When laying out a die, it is always well 
to draw two lines representing the width 
of the stock from which the blanks are 
to be punched, so that the first grinding 
will not eliminate them. To obtain the 
proper location the guide strips N are 


not, of 


are 


AMERICAN MACHINIST 


clamped to the die, using these lines as 
guides. 


SECURING STRIPPER TO DIE 


To proceed further, punch C is again 
pushed through the stripper plate and left 
protruding far enough to find its place 
inside of the die. The four screws M are 
then screwed home, clamping F, E and G 
together and the holes for DDD are 
spotted, drilled and reamed from the back 
into the stripper F. Before starting on 
these holes for punches D, it is well to 
tap out the punch C, to make sure that 
the alinement between F and E is perfect. 
This will appear at once if the punch is 
inserted again. 

If the tightening of the screws M has 
forced the stripper out of line at all, it 
will be impossible to enter the punch 
into the die. Should this happen, the dis- 
placement must be corrected by tapping 
the stripper into line, which is made pos- 
sible by the clearance holes in both 
stripper and die not binding upon the 
screws M. 


ASSEMBLING THE COMPLETE DIE 


It is absolutely essential that the cycle 
of operations for building up the die be 
followed as described and that all these 
precautions be taken. I have made many 
dies of this type and found that any 
deviation invariably resulted disastrously 
to an absolute alinement; and unless 
these dies aline perfectly through the 
stripper, they are no better than the usual 
loose stripper variety with the added ex- 
pense of the extra work naturally in- 
volved. 

We now assemble the complete -die in- 
cluding the guide strips NN. This time 
the three punches D are inserted into the 
die first and then the punch C, before 
the four screws M are screwed home and 
the holes for the four pins J are in turn 
spotted, drilled and reamed through the 
back with the four punches left in the die. 
The four pins J, previously cut off, may 
now be tapped into position, and it will 
be found that any of the four punches 
will slide through the stripper into the 
die without apparently touching it. 


FINISHING THE PUNCH PLATI 

To lay out the shape of the punch C 
in the punch plate B we do not use the 
die, but the top of the stripper. The 
punch plate is clamped to the stripper in 
its natural position and the shape of C 
is scribed off. The surplus stock is re- 
moved and the punch is fitted, using it 
again as a broach. Between C and B the 
fit should be tight. When fitted, the strip- 
per is slipped over the punch C, so that 
it is face to face with the punch plate B. 

We now clamp both and spot, drill and 
ream the holes for the round punches D 
through the stripper into the punch suc- 
cessively, that is, spot one hole, drill and 
ream it; insert its punch through both 
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B and F, repeat with the second hole, 
insert its punch and so with the last. 
Dislodge the stripper by knocking out 
the punches and countersink the back of 
the four punch holes, so that when they 
are driven home their riveted tops will 
come flush with the back of B. To coun- 
tersink for C use a three-cornered scaper. 


FITTING THE ROUND PUNCHES 


Very often it will happen that when 
it is attempted to enter the punches now 
secured in the punch plate into the strip- 
per, they will not enter with perfect free- 
dom. This is due to slight deflections 
caused in the hardening of the punches 
and may be easily overcome by tapping 
out two of the punches DD and trying, 
whether C and the remaining punch D 
will enter freely. If they do not, knock 
out the remaining punch D and try an- 
other in one of the other holes, until one 
of them in conjunction with C enters 
freely. 

Now, insert another punch D, and if 
any binding takes place, correct the posi- 
tion of the last punch D, as this is bound 
to be the faulty one. To do this, we 
resort to staking with a small chisel. 
Then we go through the same operation 
with the remaining punch D, if any bind- 
ing takes place when inserted. 


METHOD OF SECURING PUNCHES TO AVOID 
LOOSENESS 


To make certain that none of the 
punches work loose under any circum- 
stances the punch plate is placed on a 
thin piece of sheet iron over a bunsen 
burner, so that the heat strikes the back 
of the punches in the plate and they are 
sweated in, using strip solder. It is 
needless to say that the punches, as well 
as the holes, should be clean and free 
from grease. As soon as the solder runs, 
the heat is shut off and a straight piece 
of flat steel is placed across the top of the 
punches to prevent their getting too hot. 

In tempering, the punches should be 
left a litthe harder than usual, as this 
sweating process naturally draws the 
temper a trifle. I have never known a 
punch to come loose which was treated 
in this manner. 

In the case of small dies the screws M 
may have fillister heads, thus allowing 
shorter punches to be used. 


SATISFACTORY OPERATION 


It is surprising what little trouble a die 
of this type gives, if the alinement of 
the different parts is perfect. While it 
requires a little more time than the loose 
stripper kind, it calls for no repairs com- 
mon to the latter and will produce blanks 
without burs even after a number of set- 
tings, without requiring grinding. In 
jewelry shops it will more than pay for 
itself, as it ‘s well known that shearing 
causes a serious loss of gold, which can- 
not be recovered. 
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ROOM METHODS 


crometersand Rod Gages. 
Storage Arrangements 








— EDITORIAL CORRESPONDENCE 








In the tool room of the Wm. Tod En- 
gine Company, Youngstown, O., have been 
made some small tools which are inter- 
esting and are in practical use every day. 
Their method of filing blueprints that are 
being used in the machine shop, as well 
as the racks for tools in the tool room, 
are features that facilitate the work, as 
there is no time lost in looking through 
numerous piles of blueprints for the cor- 
rect one or numerous racks for the proper 
tools. 

LARGE MICROMETERS 


Some of the largest micrometers that 
have been made for measuring round 
stuff are shown in Fig. 1, the largest of 
which will take 74 inches in diameter, 
and will give the accurate measurement 
of anything between 70 and 74 inches. 
The inch variations in measurement are 
obtained by moving the rod, shown to the 
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RACKS FOR MACHINE-SHOP BLUE PRINTS 


right of the micrometers, in or out and 
clamping it where desired. On the op 
posite end, or to the left is shown the 
micrometer head for measurement to th 
thousandths of an inch. 

The next size below this one measures 
material from 66 to 70 inches, the next 
62 to 65 inches, and so on down by steps 
of four inches until the smaller sizes arc 
reached, and then they are reduced by 
steps of three inches. The smallest mi 
crometer of this set will take in a piece 

inches in diameter. The smaller sizes 
are shown in racks back of the casing 
board to the right, while the larger sizes 
are hung on pins on the board 

The making of the frame for these 
micrometers was quite a problem, but 
was finally solved by making the frame of 
two pieces of tubing and binding these 
together at five different places, other 
than the two ends, by strips of she« 
metal. With the micrometers that can be 
bought this gives the company a range of 
measurement from nothing up to. the 


t 


largest size, which is 74 inches’ in 
diameter. 


FILING BLUEPRINTS 


The keeping of blueprints for the work 
done in the machine shops so they will 
not get soiled and can be found the sec- 
ond time they are needed has always 
been a problem with this company, as 
well as with others. The scheme they 
have adopted, however, seems to solve 
this problem in a very practical way, as 
it is not necessary to go to a draw and 
overhaul some 50 or more blueprints be 
fore the correct one can be found. 





Their method of filing these is shown 
in Fig. 2 and consists of a large number 
of thin wooden slats that project out 
from a frame to which they are fastened 
in the back, and these are numbered con- 
secutively so that when a blueprint of a 
required; it is only 


certain number is 


necessary to follow along the slats to the 


number, and then pick off the 
required blueprint, which in most cases 
is merely folded over the wooden strips. 

This does away with the necessity of 
handling any of the prints except the one 
required, which makes them longer lived 
by not being soiled and torn, and the 
time consumed in finding the proper one 
is but a fraction of that used when they 
are kept in drawers. 

In Fig. 3 is shown a set of rod gages 
that have effected a great saving by hav- 
ing the correct measurement instantly at 
hand. These are kept in a rack in the 
tool room in all sizes for each 4 of an 
inch from 1 up to 108 inches. The smaller 


correct 


sizes are kept in the rack shown, while 
the larger ones are in a rack suitable for 
them. 

Above these rod gages are shown five 


micrometers of a different style, but the 
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same as those shown in Fig. 1.. These 
are used for measuring flat stock, and are 
kept in the tool room in various sizes. 


TOOL-ROOM RACKS AND LATHE IN 
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Too. Room 
Toc. RAcKs 
The method of racking the tools is 
shown by the corner of the tool room 











Rop GAGES FoR EACH 


1{ FROM 1-INCH UP. 
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Fic. 5. CuTTING-TOOL RACKS AND EMERY WHEE! 


shown in Fig. 4, which also shows the 
motor-driven toolmaker’s lathe. The usual 
custom with a great many has been to 
place the tools in pigeon holes just large 
enough to hold them, with the resuit that 
merely the end of the tool could be seen, 
and many times this caused the tool-room 
man to pull out a number of tools before 
he could see which was the correct one. 

This system has been altered in the 
tool racks herewith shown, and as will be 
seen, each tool is in plain sight so that 
the tool keepers can tell at a glance the 
tool that is required without going over a 
list to find the correct number of the 
pigeon hole. The tools are checked out 
in the same manner that is now almost 
universally adopted, which is that of 
hanging the mechanic’s check on the rack 
from which the tool is taken. 


CuTTING Too. RACKS 


In Fig. 5 is shown the corner of the 
tool room that holds the lathe, planer 
and shaper tools, and these are placed in 
the rack with the cutting edge out, so 
that the shape and kind of tool can be 
plainly seen. In front of these racks is 
Placed an emery wheel, and the tools are 
ground as soon as brought in, so they will 
be ready for use when called for. These 
tools are ground to a standard set of 
shapes, clearances and angles, as is now 
the generally accepted custom in many 
shops. 

CLAMP RACKS 

In Fig. 6 is shown a rack for clamps, 

which is contrary to the usual system of 
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throwing them around the shops, or 
rather the entire lack of system of having 
a place for them. As will be seen, the 
different sized clamps are arranged in a 
row in a rack and above them are hung 
the bolts that are used. As will also be 
seen, all the different lengths of bolts 
that are required for the work in this 
particular shop are kept here. This rack 
is outside of the tool room, but imme- 
diately in front of it. No checks are 
needed to get the clamp, but they can be 
taken by the mechanic as required. The 
foreman, however, insists that they be 
brought back to place when not in use 
and not left lying around the shop. Above 
this will be seen a rack for the very 
large files which are used in the ma- 
chine shop. 

ee a = 








From tests made at the Watertown 
arsenal in order to determine the 
strength of steel at different temperatures 
it is noted that at 400 degrees Fahrenheit 
a test bar showed a tensile strength of 
75 tons per square inch, whereas at 1600 
degrees Fahrenheit the tensile strength 
was reduced to about 10 tons. Other 
tests showed similar results which pointed 
to the fact that iron and steel attain their 
maximum strength at from 400 to 650 
degrees Fahrenheit and when this is ex- 
ceeded the strength falls rapidly. 








RACK FOR CLAMPS 
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Patt d Mold for Chilled Capstan Bell 

2 . J — 

By WW. Potter 
The advantage of chilled castings is the rim, and we had no further trouble first used to make the bed on which is 
so well known that further comment is in that respect when they were left placed the frame, shown at Fig. 12. M, 
needless. The only question that troubles out. Fig. 11, shows it in position; this frame 
most is the cost of the chills to obtain the Only the portion between B and C is is to form the ribs H, Figs. 8 and 13. 
effect. Some are simple enough and chilled, and Figs. 3 and 4 show how the The mold is then completed by filling up 
cost so little that the advantage to be pattern for the chill body is made. Two with sand and finishing off with the sweep 


gained by their use so far outweighs the 
cost that it pays to have the chill made 
even where it has only to be used for one 
casting. On the other hand, it may be 
necessary to closely estimate the advan- 
tage as compared with the cost; the ques- 
tion of renewals owing to cracks, dis- 
tortion, etc., must be taken into account 
even where a number of castings are re- 


quired. 
Another determining feature of chill- 
ing is the form of the casting to be 


chilled; for instance, it is obviously im- 
possible, under ordinary conditions, to 
chill a casting that has projections at 
right angles which would interfere with 
the contraction. The subject of this arti- 
cle, however, is one of those which are 
comparatively simple, and although the 
chills, appear to be somewhat ex- 
pensive to make, the return amply justi- 
fies the outlay. 

It was at one time, and is no doubt in 
a number of places still, the practice to 
cast these bells in two portions, the 
top part being cast in a chill, and then 
made to screw into the bottom part, which 
is cast in an ordinary sand mold. This is 
shown in Fig. 1. The idea is that as the 
top part gets worn, through friction with 
the rope it may be taken off and re- 
newed, thus saving the bottom part and 
avoiding the expense of molding and 
machining a complete new bell. 

It has been found that this 
not always work out in practice, for if 
or sea 


etc., 


idea does 


long in use, or exposed to moist 
air, they get rusted up, and the two parts 
cannot be separated without breaking the 
bottom. Again, it will be found that 
where only new tops are required the 
cost of separate castings and machining 
show very little, if any, economy. 

After taking everything into considera- 
tion it decided to ascertain the 
results from making them in one cast- 
ing as in Fig. 2, using a combined chill 
and molding box. After a few trials that 
proved more or less satisfactory, a suit- 
able casting was turned out, and the pres- 
ent practice adopted. 

One of the failures was due to the cast- 
ing cracking all round at the junction of 
the chilled part with the sand portion. 
This must have been owing to the pres- 
ence of the four ribs A, which were at 
first cast in to strengthen the bottom of 


was 


half-octagon pieces of lumber about 2 


inches thick are cut out and then lined 
up with staves the full length of the re- 
quired casting. This is made to the 
smallest diameter. 

Pieces of the shape at D, Fig. 3, are 
cut, and fixed to one end of the pattern; 
note that it is not necessary that these 
should be placed close together, as the 
spaces can be filled with sand by the 
molder. 

The bolt lugs E, Fig. 4, which must be 
left in the sand until after the main pat- 
tern is withdrawn owing to their position, 
are fixed on with loose pins that are taken 
out when sufficient sand has_ been 
rammed around the lugs to keep them in 
position. After fixing on the bolt flanges 
and swivel-pin boss the pattern is com- 
plete. 

The core is made in the box, Figs. 5 
and 6; this box is made up with a bottom 


and two sides, the half circle being 
formed with the strike board F. 
Referring to Fig. 17, it will be seen 


that ribs are cast in the part of the mold 
that is to be filled with sand. These 
ribs are necessary to keep the sand from 
falling out as the chill is heated to a 
comparatively high temperature. The 
projection G on the strike board F forms 
a recess in the core in which the ribs are 
set after the core has been formed; it 
will also be noted that they are slightly 
dovetailed and must be withdrawn after 
the core is taken out of the box. 

The mold for the bottom part H, Fig. 
7, is made by means of a sweep board, 
stown by Fig. 9. This board is shown 
raised above the mold, so that the bolt 
lugs and swivel-pin dummy can be seen. 
They are fixed in their respective posi- 
tions in the sand as the mold is being 
swept up, so that these lugs and dummy 
pins can be withdrawn, and to allow the 
round bolt cores /]/7 and wrought-iron 
pins J, Fig. 10, to be inserted. A pocket 
joint is made over each piece; then a 
plain cope is all that is required to com- 
plete the mold. As this bottom casting 
also forms the seating for the core K, 
Fig. 7, means must be provided for vent- 
ing; this is done by coring four 2-inch 
holes through the bottom. 

The top part L, Figs. 7, 8 and 13, is 
made in a somewhat similar way, but in 
this case the sweep board M, Fig. 11, is 


board N, Fig. 11. 

Fig. 14 is a dummy plate, the top ;art 
of Fig. 13 is placed on this, to be rammed 
up with sand so that it will form the top 
of the capstan bell, as shown at L, Fig. 7. 
In this case a level bed is made with the 
plain edge of the sweep board O, Fig. 15; 
the bars P P, Fig. 14, are set in position 
on this bed, and the cope rammed up on 
it; after removing the cope the other edge 
of the board is used to form the mold for 
the plate. 

A half plan and sectional elevation of 
the cast-iron pattern that is used for 
forming the bottom part of the bell is 
shown in Fig. 16. The use of this casting 
is shown in Fig. 22. The sweep board Q, 
Fig. 16, is used to form the outside of 
the mold; the inside is made by means 
of a pin board. As a core, this is shown 
on the left hand of Fig. 17. The pieces 
R R, Fig. 16, which are cast in for lifting 
purposes, are set in position on the bot- 
tom of the plate. The right hand of Fig. 
17 shows half of the complete mold with 
the core in position ready for casting. 

The making of cores by means of a pin 
board is worth special mention as the 
variety of work that may be done on it 
great, and at the same time eco- 
nomical. We have found it so useful 
that a special spindle and cast-iron plate 
has been made in place of the ordinary 
wooden ones that are usually provided. 

Fig. 18 shows the half of a core box for 
making the core S, Fig. 7. 

Fig. 19 shows the construction of the 
box for making the core K, Fig. 7. The 
wrought-iron handles fastened on each 
side of the box are found to be very 
useful. 

Fig. 20 is a cast-iron box for the core 
T, Fig. 7, and the pattern is made with 
loam in the following manner: The 
strike board U, Fig. 21, working on two 
ends that are fixed on the plate, forms 
the core; after the core is dried the extra 
thickness of loam which corresponds to 
the thickness of metal required is struck 
on, and formed by means of the board V. 
The flanges and bosses for the handles 
are fixed on in the usual way. After the 
mold has been made the extra loam is 
stripped from the pattern, and then the 
core, after being blacked, is ready for 
use. 

To prepare the mold for the cast, the 
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two halves of the chill are set onto the found 


bottom part of Fig. 17, and bolted to- 


gether; when putting in these bolts it the 
will be found necessary to make pro- well. 
H ! 
‘ = 
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that wood washers 3 


answer 
The cast-iron pattern W 


the 


inch thick, 
acting as a cushion between the nut and 
purpose 


is now 
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vision for the sudden expansion of the 


chill, which takes place when the metal 
is poured in, otherwise either the bolts in Fig. 
or the bolt lugs will break. We have drawn, 


fixed on the top 
rammed all around; 


of 


the 
this is plainly shown 


chill 


and sand- 


17. This pattern is then with- 


and the mold made ready 


for the 


very 


stove. Next place the top part L, Fig. 13, 
onto the plate, Fig. 14, and ram up, at 


the same time making preparation for 
the pouring gate and risers. This top 
Dummy for " y | VA 
Swivel Pi é- , A 
24 
FIG. 18 

















MoLbD FOR CHILLED CAPSTAN BELI 


part is also put in the stove. The mold 
put together complete and ready for cast- 
ing is shown in the sectional elevation, 
Fig. 7. 
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The Evolution of 
Bullion into Gold and 
Plated Ornaments 
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Under the head of jewelry, all orna- 
ments are placed, not only by the jeweler 
himself, but by the purchaser who goes 
to the retail store to buy a pin, brooch, 
cuff button, chain, watch, or a wedding 


and each selling to a separate trade. 

Silversmiths are, no doubt, the largest 
manufacturers who come under the head 
of jewelers. Silversmithing, as a trade, 
is the making of what is known as hollow 
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ring. However, like all industries, jew- 
elry has its specialties, just as the ma- 
chine toolmakers may be divided into 
several branches: the milling-machine 
maker, the planer maker, maker of grind- 
ers, and other special machinery makers 
too numerous to mention. So in the jew- 
elry industry we have the maker of gold 
jewelry, the silversmith, the chain maker, 
the maker of cuff and collar buttons, the 
brass-jewelry maker, and the _ plated- 
jewelry maker, besides a long list of 
others, each taking up some special line 


*l’resident, Ik. ©. Bliss Manufaeturing Com 
pany, Proridence. R. I 


ware (urns, bowls, loving cups and 
articles of like nature), and flat ware 
(forks, knives, spoons and ladles, or table 
silver in general). Some of the larger 
concerns make a line of jewelry also and 
indeed such plants as Gorham’s in Provi- 
dence, R. I., or Tiffany’s, in Forest Hill, 
N. J., both known as silversmiths, make 
some very beautiful and costly pieces of 
jewelry. 

From the gold-jewelry manufacturers, 
we are able to get an idea of what a 
jewelry factory is like. Here we can see 
the gold from the time it comes from the 
bank until it is shown in the finished pro- 


duct. The gold is purchased from the 
bank in small ingots measuring approx- 
imately three inches in length, 1'4 inches 
in width and from 5% to 34 inch in thick- 
ness with the Treasury seal upon it. Such 
a piece costs anywhere from $500 to 
$1200, depending upon the size. This in- 
got, by means of rolling mills, is rolled 
down into a ribbon and is then cut up into 
small pieces for alloying. The gold used 
for 12-carat work has something like 50 
per cent. of other metal added to reduce 
it from 24 carat to the required alloy. 
For alloying, silver, coppzr and Wessei 
metal are used, depending upon the color 
wanted, for 12 carat may be a green gold, 
a red gold, or a white gold, according to 
the alloys used and the amounts of each. 
After the fine gold is weighed out with 
the alloy, it is placed in a crucible and is 
all melted and poured into an ingot mold 
and then rolled down, with intermediate 
annealings to the thickness desired. 


AN EXAMPLE 


As an example of work, take the small 
pendant illustrated in Fig. 1, at H. Small 
pieces are cut by shears from the flat 
stock and stamped up or in other words 
embossed by the use of a small hammer, 
similar to the one used in drop forging. 
These pieces are then brought up in a 
steel die in which the die sinker has cut 
out and engraved the design to be used. 
The die B, Fig. 1, is cut with the design 
depressed or made female; the force or 
steel male hub A, Fig. 1, is cut away 
enough so there is room for the stock 
between the force and the die. The 
work, C, Fig. 1, is then taken from the 
drop to the press (for thin work this is 
generally a foot press), and with a punch 
and die, known among the jewelers as 
the cutter plate and plunger, is first 
clipped (D, Fig. 1), then pierced (EF), 
pierced again (F) and then taken to the 
jeweler or bench hand for assembling. 
The bench hand first cleans off the parts, 
so there will be no grease nor dirt to pre- 
vent the solder from running easily. 
Next, he proceeds to assemble them, 
soldering or brazing the different parts 
together, using gold solder; then he gives 
them to the polisher who cleans them up 
and gives a slight deposit of gold in the 
electroplating department which is known 
as shading, to make the color uniform. 
Otherwise, a dozen pieces of the same 
alloy would show a slight difference in 
color, caused by the heat in the soldering 
operations. 

From the coloring room, so-called, the 
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pieces are given to the stone setters and 
engravers who proceed to engrave and 
mount the stones. The finished article 
is then ready for the shipping room to 
be sent away to the wholesale jeweler, 
the retail jeweler, and the consumer. 

Designs come from various sources, 
many being copies from other producers. 
Some factories have their own designers 
while others have to depend on their 
hub cutters and die sinkers for their de- 
signs. Then again, a few are copies of 
French articles, that nation leading all 
cthers in style. The jeweler has much 
to contend with in the matter of style, 
for an article that is one of this year’s 
best sellers will, next year or two years 
from now, be obsolete. It would sur- 
prise many who are unfamilar with the 
work to know the great amount of money 
tied up in dies, tools and fixtures, the 
greater part of which cannot be used 
again. . 
ROLLED PLATE 

This is an article very little known 
outside of the jewelry trade. Prompted 
by the inquiries of a number of people 
who have asked if it were dipped or 
washed, I will try to describe the differ- 
ent forms in use. Rolled plate, as its 
naine signifies, is a plate rolled on. A 
strip of stock of the carat wanted is 
brazed or soldered onto a piece of com- 
pesition metal known as platers’ metal 
which looks like and is composed mostly 
ef copper. This is then known as an 
ingot, the thickness of the gold soldered 
tec the base metal determining the quality 
of the stock, such as '4, \%&, 1/10, 1/15, 
1/20 plate. In '4 plate, one-quarter of 
the weight of the ingot is gold. After 
the gold is brazed on, the stock is rolled 
out to the desired thickness and then 
follow the operations similar to those 
described in the making of gold jewelry. 
Care must be exercised in the making 
of plate work, not to file off too much of 
the gold for then the brass or platers’ 
metal would be liable to show through. 
Even a polisher, if incompetent, can 
very easily polish off all the gold. 

Rolled-gold jewelry is known by a 
rumber of different names, as in the in- 
stance of watch cases, some 15- year, 20- 
year or 25-year cases, which are noth- 
ing more than rolled plate, the other 
names being gold filled, rolled gold (a 
rather misleading term), rolled gold filled 
(another name used to mislead the pur- 
chaser), gold front and plate. 


Wire MAKING 

To take up the making of wire; after 
the plate is rolled out as thin as required, 
it is cut up into narrow strips and drawn 
down through a draw plate which makes 
a seam tube. For a soldered seam, a 
strip of thin silver or gold is placed in 
the seam and brazed or soldered. This 
is knewn as soldered tubing. After it is 
soldered, the tube is drawn down into 
wire the size desired. 


AMERICAN MACHINIST 


Next comes the gold filled or seamless 
wire which is made with the plating metal 
and gold but in a different way. The 
gold is drawn up into a shell similar to a 
cartridge, then is drawn and a piece of 
plater’s metal is inserted and brazed. 
These ingots vary as to length and diam- 
eter, although we can take one 1'% inches 
diameter and about 8 or 10 inches long. 
The first step in the making will be the 
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breaking down process, accomplished by 
a reducing machine which is made sim- 
ilar to the well known pin-pointing ma- 
chine but large and strong enough to re- 
duce this ingot by means of different dies 
to the point where it can be taken to the 
draw board to be drawn through dies, 
with annealings, until we get down to 
No. 8 or No. 10 Brown & Sharpe or 0.128 
inch to 0.101 inch. It is then placed on 
ccntinuous wire drawing machines which 
take it down from the above numbers, 
leaving the last die about No. 20 or No. 
25 Brown & Sharpe. 
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We now have the rolled plate (this 
may also be double plate, gold on two 
sides of the ingot), the open-seam wire, 
the soldered-seam wire, and the seamless 
wire, sO we can make almost anything 
wanted in either the jewelry or chain line. 
Before taking up the manufacture of 
chain, requiring special machinery, we 
will first mention the manufacture of the 
cheap jewelry. 


ROLLS FOR BREAKING DowN STERLING SILVER INGOTS TO Form SHEETS 


CHEAP JEWELRY 

This is made mostly from brass, either 
high or low, and I understand some steel 
is used by many manufacturers. It is 
needless to say that the operations are 
somewhat similar to those required in the 
making of gold jewelry but more money 
is spent on tools and special machinery 
with the cheap brass line than is ex- 
pended with the gold work, for in the lat- 
ter case the work is done mostly by the 
jeweler. 

The cheap-jewelry factory uses many 
machines and tools similar to those in 
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operation in the larger brass cutting up 
factories such as the roller feed, power 
press, eyelet machine, used for making 
settings, dial presses, the drop presses 
spoken of in making gold jewelry, screw 
presses and foot presses. These latter 
machines are used on the better quality 
of brass jewelry which is brazed or hard 
soldered, using either silver or brass 
solder, the cheaper being soldered by soft 
solder or as one jobber put it, he wanted 
stuff soldered, not “frozen together.” 
However, it would surprise one to see the 
beautiful work turned out by the cheap- 
jewelry factories. . 

After the jewelry is made, it is colored 
or electroplated and either gold or sil- 
ver deposited on the work. 

There are also many special machines 
in use in the cheap-jewelry factory, de- 
pending upon the work or line made and 





Fic. 3. Draw 


I have in mind a factory in Providence 
which has machines fer making “beauty,” 
or small one-piece pins, which takes the 
wire, embosses or stamps an artistic im- 
pression upon it, bends it, and joints it, 
at the rate of 130 pins per minute. 
The finished product is dropped into large 
ash cans. Another machine used is the 
ring machine which takes the wire, cuts 
it off, forms it up into the ring and drops 
it out of the bottom of the machine all 
ready for soldering. Then come the ma- 
chines for making that very much abused 
but necessary article, the collar button. 
These are made by automatic machines 
which are jealously guarded by the dif- 
ferent manufacturers who own them. 


CHAIN 


Having taken up the manufacture of 
jewelry, a few words may be said about 
the making of chain. The wire is taken 
from the wire maker, known in the 
jewelry factory as the plater, and in the 
case of small eye-glass chain, the wire is 
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drawn down as fine as 0.009 inch, placed 
on an automatic chain machine and made 
up into chain at the rate of 250 links per 
minute; in the case of the 0.009-inch wire, 
32 links to the inch. This is at the rate of 
400 feet of chain a day. Next, the chain 
is cleaned off and given out to the girls 
to be soldered. The first step is the turn- 
ing of every other link so that the joints 
of two links come together. A _ small 
piece of solder is then placed upon the 
point where the joints meet. The solder 
used is about 0.009 inch round and 0.006 
inch long and is cut on small automatic 
machines. 

After the chain is soldered, it is cleaned 
off, cut up, assembled, shaded, or elec- 
troplated to make the color uniform, 
carded and shipped. 

This same chain may be worked up 
into another form or taken from the 
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solderers and curbed or twisted so ‘it 
will lie flat. This is done on a small 


curbing head. 
DEPENDENT INDUSTRIES 


Besides the jewelry factory, we have 
very necessary special supply factories 
for the manufacture of some _ specialty 
such as the hub and die cutter, the pin 
and joint maker and the setting maker. 
The two latter come under the head of 
jewelers’ findings, which title includes also 
a large line of ornaments and other ar- 
ticles necessary for the manufacturing 
jeweler. 

Other lines depending upon the man- 
ufacturer for orders are the rolled plat- 
ers who make gold-filled wire and gold 
plate, silver and gold wire, and wire and 
flat stock from other precious metals; 
the colorer or electroplater, who takes 
in work from the smaller factories which 
have no facilities for this work; the bar 
and swivel maker, the man who makes 
nothing but chain findings, the machine 
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chain maker, the refiner who takes the 
sweeps from the floor and the settlings 
from the water used to wash up, together 
with polishings and buffings, and refines 
them. It may be mentioned here that it 
would surprise many to know the amounts 
returned to the jeweler from these waste 
sources alone. Polishings from a me- 
dium sized shop bring in S500 per year, 
the sink $300 to S500, and sweeps from 
$10 to $100 to the barrel. 


THE Toots USED 


From the foregoing, it will be seen that 
many of the machines and tools used in 
the manufacttire of jewelry are familiar 
ones to the ordinary mechanic; the tools, 
however, are much smaller than would 
be required in regular work. Very few 
machines are made special, especially in 
the gold line above spoken of. In the 








SIZES OF TUBING 


jewelry tool room, employing between 50 
and 100 men, where the tools are made, 
there is very seldom more than a smail 
lathe, 14-inch or 16-inch, a 15-inch or 20- 
inch shaper, and a Thurston mill used 
for making the cutter plates or punching 
dies. As this machine is not often seen 
outside of a jewelry factory, it might be 
well to describe it briefly. The Thurston 
milling machine has a vertical spindle, 
driven from below by bevel gears, and 
the work is held by clamps upon the 
top of the machine. The clamps or jaws 
are on one side with a movement across 
the machine, operated by a small hand 
wheel, this in turn being .operated on a 
slide at right angles to the first, by an- 
other small hand wheel. By this means 
one can follow a line very easily and not 
only follow it, but see it, which is a 
difficult thing to do on the regular mill- 
ing machine. 

Other machines which are used are 
drops, power presses, screw presses, foot 
presses, rolls, sensitive drills (used by 











January 13, 1910. AMERICAN MACHINIST 63 


— 
| by 
4 





the jewelers and stone setters) small 
speed lathes for sawing the metals, wind- 
ing links, and milling or what is called 








4 burring; lap wheels which are used to 
lap the work, polishing heads, exhaust 
fans, small dynamos for electroplating, 


and the dies. 
In the chain shop we find the chain 
machines, solder cutters, link winders, 
: link machines, dial presses, power 
' presses, small rolls for rolling chain, 
curbing heads, together with the appa- 
ratus necessary for the finishing depart- 
ment. 

For the making of rings, collar buttons, 
and other staple lines, the machines of 
the regular jewelry factory will be found 
but in different sizes, consistent with the 
work made. 

Thanks are extended to the United PLATES AND RepuceE THE Wire 10 NUMBERS 
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Wire and Supply Company for the photo 
graphs from which the accompanying 
halftones were made. 








Those Expensive ‘Taper Pins 
By A. H. AbDAMs 
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Do you ever wonder how you can 
make those small taper pins more cheap- 
lv? You use thousands, perhaps, and 
they must have enough taper to drive 
well. Just biting off a wire isn’t good 
enough and special watch machinery for 
the purpose will cost a lot, and makes 
the pins expensive They are also ex- 
pensive made on the automatic screw 
machine. Maybe you are buying them. 

Did you ever try knocking out 60,000 
or so a day on a solid die, double or 
single stroke, heading or rivet-making 
machine’ The small end will have a 





slight depression, made by the knockout 


mii" 
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pin; the big end will have a fin; but they 
can be made so cheap, and can have 
just a nice taper.for driving. You file 


NTT 


or mill, or grind them flush anyway, so 


ome 


the fin doesn’t matter. 








A Striking Use for Old Files 








Having occasion to visit one of the 
cheap restaurants in the neighborhood 
of the docks I was struck by the some 
what novel match-strikers fixed up in 
various places. On examination I found 


they consisted of about 4-inch lengths 
of old flat tiles, and were fixed to the 
woodwork with two button-headed screws 
through a hole at each end 

I cannot tell who the genius was who 
oe 3 made this striking discovery, but I found 
& e out that the late proprietor was also a 
a ¥ blacksmith The old fellow at present 
—~ in charge spoke very highly of their use- 
fulness. and also explained that “when 
both 
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GOLD-FILLED Wirt holes are the same distance apart.” 
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A Speed Indicator Testing Machine 
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The familiar hand tachometers provided 
with centrifugal pendulums or an element 
deflected by vortex currents, have been 
found to be very practical speed gages 
for determining the average velocity of 
rotating machine parts during short in- 
tervals. In order, however, to use such 
instruments in connection with scientific 
research work, means should be provided 
for testing their behavior at any time by 
a simple process. 
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FIG. 3 


Prof. A. Wagener, of the Danzig high 
school, in conjunction with M. Bliss, re- 
cently constructed such a testing device 
for speed indicators which has been in 
use for some months at the mechanical 
laboratory of that school. 

As seen from Figs. 1 to 3, this outfit 
comprises a main shaft supported in 
CC, which carries a flywheel R with a 
stepped grooved pulley S, susceptible of 
being driven at five different speed ratios 
from a stepped pulley mounted on the 
shaft of an electromotor. To one of the 
ends of the main shaft can be coupled 
directly a speed meter 7, the scale of 
which is divided into angular degrees. 
The point of the speed-gage pointer con- 
sists of a very thin membrane vertical to 
the scale. A mirror placed below the 
dial allows any parallaxis to be safely 
avoided, thus allowing tenths of a degree 
to be read with fair accuracy. The other 


end of the main shaft carries an indicator 
drum J on the paper of which an electro- 
magnetical stylus registers the picture of 
a damped vibration, allowing the average 
speed of rotation of the main shaft for a 
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very small interval (as given by the 
known duration of vibration of the re- 
cording lever) to be determined with close 
approximation. As the aluminum stylus 
is pressed against the drum a stop strikes 
the point of « set screw, thus causing the 
current to be thrown through the magnet 
coil so that the excitation occurs imme- 
diately after the contact between the 
stvlus and paper has been made, causing 
the vibration curve to be registered. Any 








FIG. 2 
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TESTING MACHINi 








Mehed: 1:6, 1:3, 1:1, 3:1, 3: 1, @: 1. 
The speed gage 7 is fixed on a rotary 
foot enabling it to be turned aside after 
loosening the coupling. Furthermore, 
the stepped pulleys mentioned allow the 
following five ratios to be approximately 
obtained: 1: 1.5, 1:2, 1: 25, 1:3, 1:34. 

Again, the number of turns of the elec- 
tromotor, &’s seen from Fig. 4, can be 
altered by a regulating resistance and a 
lamp resistance in the field coil, between 
about 850 to 1500 revolutions per min- 
ute, thus yielding a range of variation of 
about 45 to 6000 in the number of turns 
of the intermediary shaft. These limits 
thus allow any given speed to be obtained 
at least once. A brake B provided with 
a running weight which acts on the fly- 
wheel is used, in special cases, to effect 
an alteration in speed between close 
limits. 

In using this testing outfit, the end of 
the intermediary shaft H, which is sit- 
uated at the point of attachment of the 
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velocities corresponding to the various 
positions of the speedmeter pointer can 
thus be ascertained, so that the speed in- 
dicator can be used as a standard instru- 
ment in testing any hand tachometers. 
SPEED RANGE 

As, however, its speed range, which 
extends from 240 to 1040 revolutions per 
minute, is far from comprising all the 
numbers of turns occurring in general 
practice; an auxiliary shaft H connected 
to the main shaft by a toothed pinion Z, 
has been provided, the four pairs of 
toothed wheels allowing the following 
ratios of transmission between the main 
and intermediary shafts to be _ estab- 
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toothed pinion, is generally left dis- 
engaged; this allows average numbers 
of turns to be determined very easily by 
means of a speed gage applied by hand, 
care being taken to keep approximately 
constant any average number of turns 
once adjusted for, which is readily ob- 
tained for intervals of sufficient duration. 
To the other end of the auxiliary shaft is 
connected any hand tachometer (namely, 
the speed gage 7’ in Fig. 3) that is to be 
tested. 

A current-supply disk E mounted at 
the same end of the auxiliary shaft serve: 
to excite frequency gages of the Frahr 
system, which accordingly can also bs 
tested by the same outfit. 
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To the auxiliary shaft H is finally 
coupled a vertical auxiliary shaft V, 
through a gearing consisting of two iden- 
tical worm wheels. To the upper end of 
this shaft can be connected any tachom- 
eter desired—mainly those which can 
be used only in a vertical position such 
as, for instance, the well-known bi-fluid 
tachomete! A special recording device 
identical to the one above referred to, 
allows a large number of vibrations to be 
registered on a recording tape. The spe- 
cial design of these indicators renders the 
main recording device readily accessib!e 
to the action of an electromagnet and 
by exciting this with a clockwork or con- 
tact pendulum, a number of time mark- 
ings are obtained which are registered 
by the main recording device besides the 
vibration curves. The diagrams thus in 
dicated afford a means of ascertaining 
the frequency of those resilient record- 
ing levers which are used with investiga- 
tions of this kind or in connection with 
indicators. In fact, their possibilities are 
many, and the results so far obtained are 


highly satisfactory. 


POINTS TO BE CONSIDERED IN TESTIN«¢ 
SPEED INDICATORS 

In the testing of speed gages, the fol 
lowing points should be ccnsidered: 

(1) The “degree of insensitiveness” of 
the tachometer which is the figure char- 
acteristic of the limits between which the 
speed may vary without imparting to the 
pointer any deflection whatsoever, may b2 
different in a given instrument for dif- 
ferent ranges of the scale and, more- 
over, is apt to undergo important changes 
in the course of time according to the 
variable condition of the tachometer. 
This insensitiveness is due exclusively to 
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the friction resistances between the va- 
gearing. 

(2) Another defect of tachometers 
which is due to the inertia and damping 
of the gearing, is what Wagener terms the 
unpunctuality of the speed gage. By the 
damping of a vibrating system is gen- 


rious elements of the 


erally meant the whole of the resistances 
to motion, which resistances are directly, 
proportional to the speed, being of main!y 
molecular nature (such as, for instance 
the internal resistance opposing any de- 
formation of the spring, the resistance 


of air and the resistance of the liquid 
lubricant inserted between the elements 
of the gearing. The proportionality be 
tween the damping and the speed ac- 


cording] 


applies with safety only to 


small speeds as the resistance of air, for 


| 


instance, is known to become proportional 
to the second, or even higher powers as 
the speed increases. Furthermore, there 
may be resistances at work which do not 
depend at all or only to a small degree, 
on the speed while exerting a damping 


action 
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Annealing Ay George Coles 
smith will be surprised to find out how lar, saddles, bolsters, collars and drift 


In all my 25 vears’ experience in dif- 
ferent shops I have never found one of 
them to give sufficient attention to the 
annealing of tools. Everybody seemed 
to think that annealing, in some cases, 
was entirely unnecessary and in others 
a needless expense, as the results did 
not warrant the extra trouble and ex- 
pense. 

Speaking generally, annealing is one 
of the numerous methods of (indirectly) 
Saving money. Cutting down costs is 
what everybody is looking for today, and 
to prolong the life of a tool is to save 
money. 

Take a blacksmith’s flatter, for instance. 
I know from experience that after using 
a flatter a short time it seems to crystal- 
lize, and in a short time a crack appears. 
The blacksmith wonders why it cracks, 
and simply says, “That steel is no good.” 
Now, if the flatter is annealed the black- 


much longer it will last, and this is cer- 
tainly saving money. 

There are lots of tools that are used in 
a blacksmith shop that should be an- 
nezled. Flatters, as before mentioned, 
set hammers, fullers, swages, both top 
and bottom, cutters, punches, drifts, etc., 
all should be annealed once in a while. 
I used to anneal swages about once a 
month. 

The tools in the above list, which is far 
from complete, are usually made of tool 
steel. There is, however, a_  good- 
sized list made of soft steel, such 
as tongs of various shapes and sizes, 
forming and bending tools of various 
kinds; all should be annealed occa- 
sionally. How often depends on the 
amount of work they do. Take steam- 
hammer tools, cutters, fullers, sets, taper- 
ing .tools, offset tools, swages in particu- 


pins, all should be annealed, in that way 
eliminating danger from breaking to a 
great extcnt 

Then we come to tools in process of 
manufacture, such as reamers, milling 
cutters, taps, blanking dies and punches 
gages that have been forged and are of 
reasonable size. They should be an- 
nealed most carefully after being 
rough machined all over to say 1/16 
inch of size, thus taking away all 
the remaining forging strains. It will 
also lessen the tendency to. spring 
and warp in hardening. I always make 
it a point to heat all tools that have been 
forged, and all others for that matter, to 
a dark red, or 1100 degrees, and hang 
them up by hooks or tongs to cool in the 
air. When cold I harden in the usual 
way. If you watch them closely you 
will find that the life of the tool so 
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treated will be prolonged enough to more 
than pay for the extra trouble. Try two 
reamers or milling cutters made from the 
same bar; harden one in the usual man- 
ner and heat the other as stated; when 
cold harden as is usual and note the 
results. 

Then we come to 


tools used in the 
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machine shop, which are too numerous 
to mention. All that are subject to 
strains and jars should be annealed. 
Since the advent of the electric crane, 
chain slings have become a necessity and 
it is very important that these be an- 
nealed. Overloading and twisting of the 
chain causes crystallization and that can 
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be overcome only by carefully annealing 
every week or two, as it is surprising how 
soon crystallization takes place again. 
To have a sling break and then put a 
link in the proken part does not make 
the sling safe by any means; but an- 
nealing will make the sling safe as it 
does in other work. 
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The discussion by the committee on 
trade education of the Federation of 
Labor, at its recent meeting at Washing- 
ton, indicates the introduction of a new 
factor into the present movement for 
the establishment of a system of in- 
dustrial education. There can be hardly 
any doubt that the Federation of Labor 
will yield, at its annual meeting, to the 
economic necessity and join with the 
other social and industrial forces which 
have been active for some time in trying 
to bring about a solution of this modern 
educational problem. 

If history is a guide for the judicious 
enactment of social and economic 
measures—and it is to*be regretted that 
the study of comparative history does 
not receive more attention—then the in- 
dustrial history of the Middle Ages down 
to the middle of the last century teaches 
us that there is neither a capitalistic, 
nor a workingmen’s, nor business men’s 
combination strong enough to resist for 
any length of time the irresistible pres- 
sure of And it does 
not matter a particle whether it is the 


economic forces. 


tenth or the twentieth century when 
such a change in the condition of the 
life of the people takes place. The 


outward form under which such changes 
take place may vary and does vary, but 
the results are the same, if in the read- 
justment of the social forces to the re- 
quirements of the new economic forces 
mistakes are made by those having the 
power to guide the readjustment, or if, 
on the other hand, by judicious fore- 
sight, the regulative actions which govern 
society guide this readjustment of social 
life into beneficial channels. 

If we take a few leaves from the in- 
dustrial and educational history of the 
sixth to the nineteenth century, we find 
that invariably who ignored the 
demands for progressive measures, made 


those 


necessary by changes in economic con- 
ditions of life, either were left behind 
in the struggle for existence, or, as 
sometimes happened, pulled down them- 
selves and others to ruin. 


Edn- 
Association. 


*Chairman, Committee on Industrial 
cation, American Foundrymen’s 








By P. Kreuzpointner * 


APPRENTICESHIP 

It might be said that history has noth- 
ing to do with our present industrial 
situation and the problem of industrial 
education. Not so! The monasteries of 
the seventh, eighth and ninth centuries 
always tried to get the best craftsmen 
within the walls The 
feudal lord who couid count among his 
retainers skilful masons, swordsmiths, 
armorers, weavers, etc., considered them 
a valuable asset. In the medieval city 
the master or workingman who tried to 
pass off spurious or defective work for 
a first-class job was liable to have his 
ear or hand cut off, and not only was 
the father under obligations to teach his 
son all the secrets of his trade, but every 
workingman was obliged to travel as a 
journeyman for three years in different 
countries to perfect himself in his trade. 
The boy who had served his apprentice- 
ship could not become a journeyman 
without passing a rigid examination as 
to his proficiency. 

I learned my trade under the old 
medieval guild laws and when my time 
out I had to pass an examination 
before three masters of the trade, a pro- 
fessor of chemistry and physics and a 
school teacher, besides being obliged to 
present for examination an object made 
ty my own hands and drawings and 
cther school work. There was great care 
taken by masters, workmen and munic- 
ipal authorities to fit the education of 
the apprentice to industrial and economic 
conditions. 

Having experienced and been 
benefited by this care and attention to 
trade education, I may be pardoned if I 
express the belief that we have to be 
careful in not burdening our educational 
with demands of a kind of in- 
dustrial education which it cannot fulfil 
at present. I have always held, and have 
expressed myself publicly in reports, 
lectures and otherwise that nothing 
permanently useful can he accomplished 
along lines of trade or industrial train- 
ing without the active participation of 
the public school in the work. Because 
of the absence of this coéperation of 


MEDIEVAL 


of their cloisters. 


was 


seen, 


system 


the school and industries, there is a 
great deal of economic and pedagogic 
waste resulting from the efforts of man- 


ufacturers, corporations, railroads and 
trade schools to meet the urgent ne- 
cessity for more skilled men and for 


the municipality to get civic efficiency. 
THE DEMAND UPON THE PUBLIC SCHOOL 

To meet this urgent demand, too long 
delayed already for our best 
there is a growing 
to the public school 
education. But history, not foreign nor 
medieval history, but our own home- 
made history, does not favor the idea 
of making specific trade education a 
part of our educational system. A sys- 
tem of specific trade schools would be 
very expensive, especially in cities with 
diversified industries and would soon 
create dissatisfaction and contention, if 
the money be spent for one industry and 
not for another. This history of our 
educational is replete with in- 
stances of wasted effort, time and money 
to introduce and maintain special schools 
of one kind or another in connection 
with the traditional subjects of an 
academic nature. 

We do not have in our social structure 
such centralized power in municipal, 
State or national government that could 
order any or all communities to intro- 
duce and maintain schools for specific 
trades. Here and there laws have been 
passed permitting or compelling the es- 
tablishment of manual-training or trade 
schools in cities of a given size. Here 
and there by the coincidence of public 
spirit, ample means and favorable in- 
dustrial conditicns, some school or 
schools for half a dozen trades may 

and even flourish. But there is 
the ever-changing will and degree of in- 
telligence of the taxpayer to be reckoned 
with in an attempt to establish and main- 
tain a system of trad- schools. That 
is, Such schools which claim to turn 
out mechanics able to take their places 
in the shops. 


interests, 
sentiment to look 
for specific trade 


system 


exist 


UNCERTAINTY OF PuBLIC SENTIMENT 
Even granting that economic necessity 
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will compel industrial communities to 
establish such schools, the very extent 
to which such a system would have to 
be carried on in order to satisfy the 
necessities of all industries, would 
militate against the possibility of main- 
taining such schools upon a satisfactory 
effective standard. And if a high stand- 
ard could not be maintained the dissat- 
isfaction arising therefrom with the 
school would be detrimental to its further 
usefulness. 

In all our communities, the conserva- 
tive, the “kicker,” the disgruntled tax- 
payer and the tax dodger are always 
present and have a following. Circum- 
stances in the social and political life of 
a city are constantly happening which 
bring these disgruntled taxpayers to the 
front and—presto! change—down goes 
your laboriously built up educational an- 
This uncertain factor of popular 
will, this extra hazardous risk to be 
able to maintain special schools at a 
satisfactory standard of efficiency, if not 


nex. 


backed up by governmental authority 
and compulsion, is a valid objection 
against trade schools as part of the 


organic whole of our educational system. 

I am familiar with several cases of 
the kind and know of a case right now 
in an American industrial city, where 
the prosperity of the city depends upon 
the skill and intelligence of the work- 
ingmen, and where a fine manual-train- 
ing school was built up slowly and care- 
fully by the aid of a progressive school 
board and the substantial help of a lead- 


ing industry. But a change in senti- 
ment among the people brought in a 


reactionary school board and the fine 
manual-training organization was com- 
pletely destroyed, and it will take years 
tc regain the lost ground. Whenever, in 
the United States, an additional sub- 
ject to our schools does not have a firm 
anchorage in the impelling force of senti- 
ment with the taxpayer’s mind and his 
material interest, it has a very pre- 
carious existence at best and waste of 
the taxpayer’s money is, the result. 
But even if this precarious dependence 
of trade schools upon the wil! of the 
changing popular sentiment was no ob- 
jection to the establishment of such a 
system of schools, there is the other 
objection of the inability of our educa- 
tional system carrying on, at the same 
time successfully, the academic branches 
and industrial branches side by side. 
Before attempting to establish a 
tem of special vocational education, 
there must be established and firmly 
maintained a system of elementary gen- 
eral education. This is fundamental. To 
lower the standard of general education 
for the sake of specific vocational train- 
ing, is to defeat the object of vocational 
training which has for its aim a more 
intelligent and a more skilful industrial 
worker. Specific vocational or trade 
* ining is not effective and efficient to 


sySs- 
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the degree it ought to be, for the time 
and money expended, unless the pupil 
enters the school well prepared in the 
fundamentals necessary for him to 
understand the higher branches of 
knowledge which must make him suc- 
cessful in his special schooling and 
calling. 


GUARDING AGAINST CONSTRUCTIVE 
ERROR 

the educational 

cautions us 


And here it is where 
history of our 
against committing a constructive error 
by trying to force upon the school the 
function of specific vocational training. 
The history of manual training, of kinder- 
gartens, of drawing, physical culture and 
nature study in our schools, teaches us 
that the traditions and conditions of the 
school and school rcom will eventually 
reduce the special subject to the scholas- 
tic terms of the general education of 


country 


the school. Thus guided by the hand 
of the historic development of the 
American educational system, we can 
discern how, if we introduce specific 
trade training into the school as part 
of the school curriculum, such training 


will, in the course of time, be stripped 
of the substance which was to make its 
specific chatacter valuable to our in- 
dustries, and share the fate of other 
specific subjects with which the school 
intrusted for their exclusive care. 
this is no disparagement to 
our schools and teachers. They are 
earnestly and sincerely trying to find 
a solution for the problems which have 


was 
To say 


been thrust upon the school by our 
phenomenally rapid material develop- 
ment. In their associations the teachers 


strive hard to meet manfully and con- 
scientiously the growing complewities of 
the educational situation. But the con- 
ditions which govern our schools and 
their organization are stronger than the 
good will of the and hence it 
has come about that they are forced by 
conditions to reduce special subjects to 
the scholastic terms of the school room 
and the requirements of general educa- 
tion. 

Manual training 
our schools with the 


teachers 


was introduced into 
idea of preserving 
for coming generations the Yankee in- 
genuity of the “Jack of all trades” era 
of our industrial history prior to 1870. 
Now manual training has done and is 
doing incalculable good for our country 
and it our earnest and con- 
tinued support. No more 
ing to acknowledge this than I am, for 
I have fought for manual training these 
40 years. But manual training has be- 
come largely a subject for recreation in 
the school. More manual dexterity drill- 
ing is the main accomplishment now 
of that subject in our schools. As the 
educational representative of a national 
industry, I have tried to ascertain whether 
the manual-training people could or 


deserves 


one is will- 


7 


0O/ 


would save us the expense of a special 
of schools devoted to industrial 
But no encouragement 


system 
manual training. 


was held out by the authorities con- 
sulted upon the subject. 
PoWER OF SCHOOL TRADITION 


The same tendency toward a retrogres- 
from the original ideal of the 
kindergarten toward a mechanically con- 
ducted, pattern-shaped kindergarten, de- 
void of Froebel’s underlying ideas, was 
a subject of discussion among teachers 
at a recent annual meeting of the Penn- 
sylvania State Educational Association, 
and is another indication of the power 
of school tradition and school organiza- 
tion to force all subjects, designed to be 
connecting links between the internal 
life of the school and the external life 
of social activity, into a straight jacket 
of scholastic uniformity and the empha- 
technique of the subject 


sion 


sizing of the 


at the expense of its substance and 
ideals. 
Drawing, physical culture, nature 


study are similarly affected and are proof 
cf the tendency and power of the school 
to adjust the subject to the requirements 
of its and conditions. And 
judging from past and present there is 
nothing to warrant us in the belief that 
specific trade education would not meet 
the same fate. All the more would this 
be the case because trade education 
would require greater and continuous 
efforts to keep it in touch with the out- 
side world. 
To say that 
a trade school 


traditions 


the mechanical work of 
has nothing to do with 
the academic work of the elementary 
public begging the question. 
The aim of industrial and specific trade 
education is greater skill and more of 
what the Massachusetts Industrial Com- 


school is 


mission aptly calls “industria! intelli- 
gence.” Neither of these qualities can 
be attained without a solid foundation 


of humanistic and technical and civic 
subjects in better ordered quantities than 


those subjects are given in our schools 


now. This in itself will strain the school 
and if industrial education is added at 
12 or 14 years of age, it is all the 


school can be expected to carry peda- 
gogically as well as financially. 
Some VITAL FACTORS 
Moreover, if specific trade education 
is attempted when the boy leaves school 
at 14, comparatively few can and will 
avail themselves of the opportunity be- 
cause either they do not know what they 
want, or because they cannot afford to 
spend three or four years in a trade 
school without compensation and then 
still receive low wages when entering a 
shop because of lack of that practical 
experience which can be acquired only 
in the commercial shop. And after con- 
siderable money has been expended for 
specific trade schools to accommodate per- 
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haps a half a dozen trades, the school 
sti!l has no provision for the great mass 
of have a trade 
school fer lack of funds or occause an 
industrial education is just as vaulable 
to them as a specific trade education will 
be. 


those who either cannot 


To put the trade school in the same 
social relation toward the mass of in- 
dustrial workers as the high school now 
occupies would be unwise and uneco- 


nomic from both the social and industrial 
Nor should we of 


question of a suitable 


standpoint. leave out 
consideration the 


and sufficient supply of teachers for the 


industrial and trade schools. ‘The aca- 
demically trained teacher cannot teach 
a trade. The practical mechanic with- 
out pedagogic training may be able to 
impart to the student the mechanical 
manipulations of his trade, but he can- 
not make the proper connection with 
the pedagogic end of his work, and there- 
fore is out of joint and harmony with 
his surroundings and will be deficient to 
that extent. It is clear that this does 


not make the final results of the specific 
trade 

In argument 
Cesirability burdening 
with specific trade education, I have had 
in mind the large number of prospective 


school more effective. 


the above against the 


of our schoo!s 


industrial workers to be provided for 
with such a training if our industries 
are to be helped to any extent. Here 
and there successful attempts may be 
made under the influence of the spur of 
the moment, to introduce trade educa- 
tion into the public-school system. But 
these are only a drop in the bucket at 


best and are liable to be reduced to com- 
time if public 
opinion should undergo a change. 


rarative uselessness at any 
We deceive ourselves if we leave these 
out of consideration The 
instances of reaction of public sentiment 


vital factors 


and consequent crippling of the enter 
prise are too numerous in the_ history 
of our educational system to be ignored 
lightly and with impunity Even eco 


nomic necessity is no safeguard against 


the fickleness of popular opinion and 
will 

Moreover, educational waste ought to 
be avoided just the same as waste of 
material resources And it would be 
educational waste to try to imitate shop 
cenditions and shop practice in our 
public school upon a large scale, such 
as specific trade education requires if 
such schooling is to amount to anything. 
This waste would be a!! the greater be- 
cause of lack of a sufficient number of 


pedagogically trained teachers. 
Columbia University, with a creditable 


true insight into actual conditions, has 
begun to offer training classes for 
prospective industrial and _ trade-school 
teachers. But the additional financial 


burden being considerable if the specific 
trade 
expensive 


all their necessary 
should be 


schools, with 


equipment, freely 
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established, school boards would be con 
stantly tempted to reduce the salaries of 
the teachers to a minimum, and thus 
tend to keep the best men out and crippie 
the service. 


SUMMARY 

the present aspect of the 
to industrial and 
find an antagonism 


Summing up 
relation the 
trade education, we 
existing between the fundamental, the 
humanistic or academic element of the 
curriculum and the technical and 
mechanical elements which constitute 
the educational instrumentalities of a 
purely specific trade education. 

This antagonism crops out under pres- 
ent of our organiza- 
tion the fundamental human- 
istic elements and the industrial elements 
under 
and management 
of the They 
by be- 


antagonistic 


of school 


school 


conditions school 


whenever 


are brought together, side by side, 
the 
for the 
are both 
cause of 
nature and 
lcast congenial 
with 


same organization 


education masses. 
weakened the 
apparent 


1 


ements 


contact 
their 
which 

to 


damentals, 


those are 
in their nature an 
sociation the fun like in 
specific trade education, are reduced in 
efficiency by the 
unsatisfactory results 
pedagogic economic 
And, incidentally, industrial ed- 
does suffer less by this contact 
fundamental of the 
because it is harmony 
these elements than specific trade 
If the plan for industrial 
could be carried as pro- 
the Educational for 
by Dr. James E. Russell, dean 


as- 


contact; hence produce 
the run, 


and 


in long 
resulting in 
waste. 
ucation 
with 


the elements 


chool more in 
with 
education is. 
education out 


posed in Review 


December, 


of Teachers’ College, Columbia Uni- 
versity, both the fundamental and the 
industrial educational elements would be 


coordinated 
nd supplement each other that the ex- 
apparent would 
disappear 

We sav 


sc harmoniously corelated, 


isting antagonism soon 


largely 

because 
industrial 
which 


apparent antagonism 


in reality there is nothing in 


and specific trade education is of 


} 
ess 


intrinsic value as carriers, support- 
and promoters of and 
human progress than there is in human- 
studies. The apparent antagonism 
arises from the fact that the humanistic 
studies of the public schools, the three 
R’s, the exponents, the of 
intellectual life, the indispensable instru- 
ments of civilization, while those studies 
which give the power of motor activity, 
ef power of expression and creative and 


ers civilization 


istic 


are symbols 


productive intelligence are considered to 
promote chiefly individualistic and pure- 
ly egotistic which are _ inter- 
preted by many schoolmen as the hand- 


activities, 


maidens of commercialism and of those 
agencies which are destructive rather 


than promotive of the products of civil- 
ization and of ethical life; hence, an- 
tagonistic to the traditional symbols of 
civilization as expressed by humanistic 
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Hence the 
belief with many that industrial educa- 
tion is devoid of cultural elements which 
in turn produces that unsympathetic at- 
titude of mind of the school toward 
specific trade education, which is ‘such 
an undesirable feature in the movement. 
And since specific trade education is 
exclusively concerned with the teaching 
of the manipulations of a particular trade 
and only much technical knowledge 
is taught necessary to interpret 
the meaning of these manipulations and 
does not concern itself with the man 
as a citizen at all, therefore specific 
trade education suffers unconsciously 
most from*this apparent traditional an- 
tagonism and incompatibility between 
humanistic and trade education when 
brought together in the atmospiiere of 
the public school and high school. 
this the between 
and industrial education 
while manual training has already yield- 
ed up entirely its original object of serv- 
ing the industries; it has part 
of the machinery of general education. 
This is the weak spot in our educational 
the industrial eco- 
its keeping with- 
check and division 


studies in the public schools. 


so 


as is 


Less so is case 


humanistic 


become 


system when we trust 
nomic education into 
out a suitable counter 
of responsibility. 

In all our discussion of the relation of 
the school to industrial and trade educa- 
tion we should not forget that the whole 
of organization 
has been devised and perfected for gen- 
erations solely for the purpose of bring- 
ing humanities, the three R’s, 
representing civilization, face to face be- 
teacher and the child without 


machinery our school 


the as 


tween the 


consideration of the external conditions 
of vocational or commercial life. For 
that reason manual training. nature 


study, drawing, physical training, sing- 
ing, domestic science have not been ab- 
sorbed into the educational as 
part of the organic whole, but are there 
only by sufferance to the extent to which 
they yield and adjust themselves to the 
traditional machinery of the school or- 
ganization. The educational machinery 
being incapable of change, the study is 
changed. For that reason also those 
trade schools which stand alone are 
more or less successful, but suffer for 
lack of suitable preparation in the schools 
below and reach only an _ insignificant 
percentage of the great numbers to be 
educated. 


system 


THE CINCINNATI AND FITCHBURG 
PLANS 

What, then, can be done? We must 
find a plan for our industrial and trade 
education which yields all the school can 
give us and-counterbalances the forces 
of the school machinery and, at the same 
time, strengthens the school. 

The means to do find in the 
Cincinnati plan recently adopted, where 


the industries codperate with the school. 


this we 
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By sending the apprentices to the school 
for a given period during the week, the 
school assumes the responsibility for the 
academic and technical part, being in a 
position to full use of the ma- 
of its organization as far as the 


make 
chinery 
training of the teachers will permit this, 


vhile the purely external part of the 
studies, the manipulation of the mechan- 
sms pertaining to a particular trade and 
e practical use of processes, is left to 


In other words, it is a natural 


shop-trade 


he shop 
ind rational education with 
school furnishing what the shop can- 


not furnish. This same is applicable 


plan 
modifications for semi- 


industrial 


various 
and 
Cincinnati plan is preferable to the 
plan, 
plan 


under 


skilled unskilled workers. 
The 
Fitchburg 


cinnati 


inasmuch as the Cin- 


vit 
seems to be more flexible 


and economical when obliged to handle 
pupils from trades where there are but 
few apprentices and where it would not 


pay to have a shop instructor to follow 
up and round out the work of the school 
The advantages of the 
the relief of the 
work 
adapted. 


Cincinnati plan 


school 


are found in 
from that part of the 


well 


which its 
It divides 


school and 


Tor 
machinery is not 


the responsibility between the 


the industries in proper proportion. Both 
ire mutually stimulated to make the 
best use of their inherent powers and 
to strengthen each other 

The substance of the studies to be 
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taught can be adjusted to the needs of 
the trade or trades and to the 
caliber of the pupils or their preparatory 


training. The 


intellectual 


’ 1 
Scnool, 


struction, being a continuation of the in- 
struction of the schools below, oppor- 
tunity is offered to ascertain the weak 


points in the previous preparatory train- 


ing, thus perfecting the machinery of 
organization which necessarily reacts 
favorably upon the shop methods and 
shop economics. What the shop loses 


time is amply regained by 


1 
economically 


getting all 
} 


} 


the school can give with 


out waste, both supporting and supple- 


menting each other and advancing 
naturally along lines of least resistance, 
the shop forcing the school to improve 
the training of its teachers, the school 


forcing the shop to make use of all that 


is given by the school, or else lose its 


benefits 


An additional advantage of both the 
Fitchburg and Cincinnati plans is that 
they keep the business men and em- 
ployers in constant touch with the school 
from an incentive to get the best out of 
it and thus is given an opportunity to 
study the schools’ and teachers’ needs 
and complexities, and become interested 
and aroused to keep reactionary and un- 
worthy elements out of boards of edu 
cation. 

The weakness of the shop school lies 
in the break of the continuity of sys- 


respecting the in- 


09 


tematic mental effort by those who be- 


apprentices at 16 the 


interrupted, 


come Thus shop 


school has to gather up the 


loose, disorganized and unwilling ends 


of the threads of mental activity where 
the boy dropped them at 14 or earlier 
This is at best a thankless task and the 


shop school loses valuable time to do 
elementary work This weakness is not 
strengthened by the shop teacher hav- 
ng no pedagogic training. Two remedies 


are at our disposal to remedy this wea 

ness. To send the shop teachers to 
Teachers’ College, New York, for a year 
or two, to get a pedagogic education and 
to establish a star i efficiency of pre- 
paratory training for boys” entering 
shops. the weakness of the school shop 
consists of b under the control of 
the machinery of an organization which 
vas devised for another purpose and 
that it is t tate shop conditions in 
the school room, for which it is not 
prepared and, being an tation, the 


product of trade-school shop 


partakes of t nature of a counterfeit 
that we 


By the abov Ss not meant 


should not use a plentiful supply of shop 


tools in our coming industrial public 
school, but to use those tools for effec 
tN industrial educational purposes is 
yne thing, and to try to weave around 
these tools a iginary, at best arti 
ficial d fra ta commercial shop 
itmosp another thing 








A Makeshift Wheel Press 


Ly A. F. Orman 








after I 
had 


to make a 


For a long tim accepted my 


trouble 


esent position we every 
force fit on a 


diameter 


we had 


laft over inches in Evi- 


dently my predecessor thought that a 
ferce fit and a sledge-hammer fit were 
the same thing. At first I was unable 


to convince my employer of the economy 
ff a hydraulic press, but later he 
stretched a point and bought an old and 
jecrepit hydraulic jack 
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A MAKESHIFT 


W HEP! 


We finally got the jack 
that it would give us its maximum pres- 
found 


side; 


an old 
had it 


purpose , 


sure In the meantime we 


casting with a lug on each 


bored large enough for our 


gave the blacksmith an order for two 
eye bolts; got out two pairs of cast-steel 
clamp nuts; made a backstop of railroad 
iron for the jack, and made split collars 
from stock we had on hand to reduce, 
when necessary, the size of the hole in 
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the lain isting We set the machine 
up, as shown in the cut, and had a hy- 
draulic press which is always ready at a 

oment’s notic ind which really cost 
4 very tt .< 

It has nothing on it to break, there- 
fore not ) repair, and altogether is 

ry satisfactory ichine We don’t 

have half fits to ke now that we 
had when we put them on with screws, 
beca t fit is so much better that 
the machines ru ore than twice as long 

fore needing pairs 

The work done on the machine is none 
t! SS Satisfacto because of its make- 
shift chara I 








Steel Pipe ( ‘couplings 








Many 
Straight 
made of 
matic 


thousand pipe 


both 
being 


couplings, 
and reducing, are now 
stock in 
The 
inch as but 
They little if 
common kind and are 
strong and reliable enough to stand high 
pressure in oil pipe fact 
for this purpose were 
made. 


steel, from bar auto- 


screw machines sizes do not 
often run 
probably go higher 


any more than the 


over yet will 


cost 


it was 
first 


lines. In 
that they 
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Compressed air as a medium for driv- 
ing reciprocating devices such as_ rock 
drills, pneumatic tools and even steam 
pumps is well established in the field of 
engineering. Under certain conditions 
compressed air is sometimes used for the 
driving of reciprocating engines with fly- 
wheels, valve gear and all the appurten- 
ances of a regular steam unit. Most 
compressed - air installations, however, 
are anything but economical from a fuel 
standpoint and indeed in the case of rock 
drills and pneumatic tools the principal 
object is to get the work done with econ- 
omy of labor rather than with economy 
of fuel. 

In many cases it would be quite con- 
venient to drive steam engines by com- 
pressed air and this is being done at the 
shafts of some of the Western mines, for 
operating hoists of large power. Up to 
the present time electricity has not been 
successfully applied in this country to 
hoists of great depth and in cases where 
the power is obtained from long distances 
by electric transmission it is very con- 
venient to transform this electricity into 
compressed-air power for the driving of 
the hoisting engines. In 
economy of power is much to be desired 
even if that power comes from a water- 
fall, for the more economically this 
power is used the greater percentage of 
the possible output of the plant, trans- 
mission wires, etc., representing a given 
amount of money invested, can be use- 
fully emploved. 

Owing to these developments there 
have been at various times, inquiries as 
to the amount of air necessary to operate 
engines of given size, and the economy 
that can be obtained thereby or, in other 
words, the amount of fuel to be con- 
sumed to develop a given horsepower in 
the engines which are operated by the 
compressed air. Very actual data 
from experiments are available on these 
subjects, but the figured results shown 
by the accompanying diagrams give much 
information which should be of value in 
this connection. These results have been 
figured not only for theoretical conditions, 
out also for what is more important; 
practical conditions as well. The curves 
plotted from these figures will then give 
the results which should be obtained with 
perfect apparatus and also with ordinary 
machinery in commercial use. The theo- 
retical results will be found useful for 
studying the subject and for the checking 
up of actual results obtained from the ma- 
chines themselves. The figures for prac- 


these cases 


few 


tical performance are based upon actual 
conditions of operation such as would be 
obtained in any well organized plant, 
taking into consideration every probable 
defect in the mechanism and operation, 
which it would not be possible to avoid. 
Results obtained from these curves based 
upon what should actually occur in a 
real plant should be found especially val- 
uable for estimating purposes, for the 
installation of new equipments. 


THE PROPOSITION 


It is proposed in the calculations from 
which the curves are plotted to drive a 
reciprocating steam engine having a fly- 
wheel and valve gear, the latter being 
capable of suitable adjustment to give the 
results desired. Compressed air is sup- 
posed to be furnished by an ordinary re- 
ciprocating compressor of modern de- 
sign and ordinary performance, this com- 
pressor for the purposes of fuel calcula- 
tion being supposed to operate by steam. 

It is well appreciated that to obtain 
economy in an engine of any sort ex- 
pansion of the gas operating in the cylin- 
der is necessary. In other words, there 
must be cut-off in the engine cylinder. 
Expansion of compressed air, as is well 
known, when operating behind a working 
piston, leads to excessive drop in the 
temperature of the air. This drop in the 
temperature simply indicates that the 
energy in the air, which is, of course, the 
heat in the air, is being given up and 
transformed into work which is being de- 
livered to the shaft of the engine. Ex- 
pansion of compressed air in an engine 
cvlinder is not greatly different from 
adiabatic expansion because there is very 
little chance for heat to be given to the 
air inside the cvlinder by radiation in- 
ward from the cylinder walls. Conse- 
quently the temperature of the air at any 
point in the expansion curve can be cal- 
culated within a very few degrees by the 
ordinary adiabatic formula. 

If expansion in the engine cylinder us- 
ing air is carried to too great an extent 
the temperature of the air in the cylinder 
will fall below 32 degrees Fahrenheit 
and consequently the moisture in the air 
will freeze, this freezing leading to the 
clogging up of the exhaust ports of the 
engine, the formation of ice all over the 
outside parts of the cylinder and very 
probably the stopping of the engine al- 
together. For this reason it is essential 
in using compressed air in an engine 
cylinder to see to it that the temperature 


of the expanding air does not fall be- 
low the freezing point. 

In all the calculations connected with 
this case it is assumed that the termina! 
temperature of the expanded air in the 
engine cylinder shall fall to 35 degrees 
Fahrenheit and no lower. Under this as 
sumption the engine is supposed to be 
given an earlier and earlier cut-off to 
give greater and greater economy. Ear- 
lier cut-off will, of course, mean greater 
ratio of expansion and this in turn means 
a greater drop in temperature of the air. 
In order, therefore, to insure that the ter- 
minal temperature of the expanded air 
shall not be lower than 35 degrees, it is 
assumed that the air entering the engine 
cylinder is heated to a temperature such 
that with the given cut-off, the final tem- 
perature shall not be below this point. 


THE THEORY FIRST 

To study the conditions imposed it wili 
be well to look first at the theoretical side 
of the question. Glancing at the accom- 
panying chart, in the upper left-hand 
portion will be found four indicator dia- 
grams. The two upper ones are for 
strictly theoretical conditions, the left- 
hand diagram being that of the air cyl- 
inder of the compressor and the _ right- 
hand diagram that of the working cyl- 
inder of the engine being driven by the 
compressed air. The two indicater dia 
grams below this represent practical con- 
ditions, taking into account all the usual 
losses due to imperfect mechanical de- 
vices and faults in operation. 

To make the theoretical case simpler 
it is assumed that the temperature of the 
atmosphere is 35 degrees Fahrenheit. The 
air at this temperature enteis the cylinder 
of the compressor and in a single stage 
is compressed up to 90 pounds gage pres- 
sure, when as shown by the upper left- 
hand diagram its temperature will be 415 
degrees. This air is then supposed to 
enter the engine cylinder without any loss 
of pressure or temperature. If now the 
valve gear of the engine is set to cut off 
at just about 0.26 the air in this cylinder 
will be expanded down to atmospheric 
pressure and its temperature will have 
been reduced to 35 degrees. At this tem- 
perature and atmospheric pressure it is 
assumed that the air is exhausted to the 
atmosphere. 

Such an arrangement as this would 
mean ideal conditions and the efficiency 
calculated from the ratio of the work 
done in the engine cylinder to that done 
in the air-compressing cy'inder wiil be 
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100 per cent. Furthermore, the mean ef- 
fective pressure theoretically developed 
in the engine cylinder would be about 39 
pounds and the indicated horsepower 
developed in the air-compressing cylin- 
der per indicated horsepower developed 
in the cylinder of engine using the 
compressed air would, of course, be | 
This is the 


and 
ically possible case. 


the 


extreme only theoret- 


The worst possible 


case that we could have under theoret- 
ical conditions would be to assume thar 
after the air has been discharged from 


the compressing cylinder at 415 degrees 
and 90 pounds pressure it 
become entirely cooled down while pass- 
the air pipe leading 
the compressor to the 
temperature when rea 


should have 
] 


ino fran 
ing rom 


through 
engine, so that its 
1 
I 


ing the latter is 


oe) 


only 35 degrees. The pressure is assumed 
to remain at 90 pounds. Under these 


circumstances it is, of course, impossible 
to allow 


1 


expansion of the air at all 
because no drop in temperature is al- 
lowable or freezing will take place. The 
engine must then admit air through the 
full strcke, when the exhaust valve would 
open and the air would expand simply 
into the atmosphere without doing any 
useful work and without any appreciable 
temperature drop 

Under these circumstances the indica- 
tor di represented by a 
rectangle slanting 


pansion curve. 


any 


would be 


gram 
there being 


This 


economy 


no 
would, of 


CxX- 
course, 
give very because al 
though theoretically 90 pounds mean ef 
fective pressure is developed in the en- 
cylinder, there being expansion 
a very large volume of air must be used 
in order to do a 
To develop 1 in- 
dicated horsepower in the engine cylin- 
der conditions, without ex- 
found that the 
pressor will be called upon to develop 
about 3.2 horsepower in air-com- 
pressing cylinder, giving a theoretical ef- 
ficiency of only about 32 per cent. 
Between these of the the- 
oretically perfect, that is, admitting air at 
415 degrees directly from the compressor. 
expanding down to atmosphere and 35 
degrees, and the case where the air is ad- 
initted to the engine cylinder at 35 de- 
grees and no expansion at all is allowed, 
there is a wide range of possible condi- 
tions. In the calculations, therefore, it 
is assumed that the air coming from the 
compressor is admitted to the engine cyl- 
inder at various temperatures ranging 
all the way from 35 degrees as a mini- 
mum, to 415 degrees as a maximum and 
in each case the cutoff is so set that the 
air in the engine cylinder will expand 
down until at the end of the stroke, its 
temperature has dropped to 35 degrees. 
Such an intermediate indicator diagram 
is shown by the full lines in the upper 
left-hand section of the accompanying 
chart. Such conditions will, of course, 
give rise to an economy which is inter- 


poor 


gine no 


comparatively speaking, 


iven amount of work 


under such 
1! 


pansion, it will be com- 


its 


two cases 
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mediate between that of the perfect the- 
oretical conditions and the most imperfect 
theoretical conditions, as described 


EFFECTIVI ANI 


PRESSUR 


CuTOFF, MEAN 


To follow through the results which 


would be obtained 
temperatures of the air 


with various initial 
entering the en- 
cvlinder it will be necessary to ex 


gine 
chart 
diagram on 


amine the various diagrams on the 
Looking first at the middle 
left-hand side of t! 
see that when the air enters t 


mperature of 


the re chart, we will 


engine 


cvlinder with an initial t 


only 35 degrees, the cutoff, as shown by 


the line so marked, will be unity, that is, 


there will be no cutoff at al This, as 
shown, will result in a mean effectiv: 
pressure in the engine cylinder of 9V 
pounds, there being no loss assumed un- 
ler these theoretical conditions. There 


bh terminal 


expansion the pres- 
sure will also be 90 pounds as shown by 


ing no 


the Pressure.” 

Following these curves a further 
we will find that if the air is admitted to 
the engine cvlinder at Fah- 
renheit it will be the 
that the cutoff occur 


stroke. This will 


curve marked “Terminal 


little 


de grees 
possible to so set 
valves may 


0.75 of the 


engine 
at about 
result in a 
pressure developed in th 
of 85 pounds and the 
the t 


theoretical mean effective 
e engine cylinder 
terminal 


has dropped 
3 


pressure 


ry he it 
vy the time 


mperature 


to 35 degrees will be found to be 5 
pounds At 300 degrees, under these 
theoretical conditions the cutoff may be 
set at 0.35 stroke. The theoretical mean 


effective pressure developed in the engine 


evlinder will then be about 53 pounds and 
the terminal pressure wil fallen to 


ibout 9 terminal tempera- 


j 
i 


have 


pounds, the 


ture, of course, being 35 degrees as in 
every case. If the air is allowed to enter 
the engine cylinder at 415 degrees, the 


results will be as already outlined for 


the most perfect theoretical conditions 


REQUIRED 


engine indicator 
the quantity 
minute to de- 


the en- 


After this study of the 
diagram we may determine 
of free air required per 
velop 1 indicated horsepower in 


gine cvlinder, under these same varvinz 
cenditions. Looking first at the theoret- 
ical state of affairs as shown by the 
dotted curve in the lower left-hand sec- 
tion of the chart we will find that with 
35 degrees initial temperature in the 


engine cylinder it will require a little over 
1& cubic feet of free air per minute to 
develop 1 indicated horsepower. At 300 
degrees initial temperature about 7 cubic 
feet of free air and at 415 degrees 
about 5.9 cubic feet, will be required per 
minute to develop 1 indicated horsepower 
in the engine cylinder. In each case this 
air is measured at atmospheric pressure 
and 35 degrees temperature. 


REHEATING 


At this point something should be said 
about reheating, 
important 


as this is one of the most 
points in the use of air in 
engines having cutoff. So far we have as- 
the 
off to a certain 


rough the pipe line 


sumed that the air delivered to 


has simply cooled 


point as it 


between the compressor and the engine 
Under actual conditions it usually hap- 
pens that the air has cooled down to very 
nearly atmospheric temperature before 
reaching the engine and consequently in 
order to obtain economy by the use of 
cutoff in th ngine it is necessary to re- 
t the ir in some suitable device 
known as a reheater, before allowing it 
tc pa ito the engine cylinder This 
reheating of the air, of course, means the 
consumption of additional fuel but owing 
to the nature of compressed air itself, 


this additional heat put into the air will 


develop power in.the engine cylinder 


with an economy practically unattainable 


by any other method of transforming heat 
energy into motion. By means of sepa- 
rate reheaters, therefore, it is possible 
not only to use compressed air in an en- 


gine where conditions make it imperative 


to use air instead of steam, but it is also 
possible to develop power with a very 
rcasonable degree of economy from the 
coal pile. 

When burning coal under a _ steam 


75 per cent. 
With a 
properly designed reheater for heating the 
before the 
obtain 


economy of 70 or 


often attained. 


boiler an 


is possible and 


compressed air entering en- 


gine it is undoubtedly possible to 


} 


an economy equal to this but under or- 


dinary working conditions the reheater in 


an air plant receives but scant attention 
unless a special man is hired for this 
purpose. Indeed, considering the neglect 


reheaters receive under usual con- 


obtained by their 


which 


ditions the economy use 


is wonderful However, not to favor the 
reheater too much it is assumed in these 
calculations that the efficiency of the 
transference of the heat from the coal 
to the air is only 50 per cent. In other 
words, only one-half of the heat avail- 
able in the coal is assumed to have been 
put into the compressed air in the re- 
heater before actually entering the in- 


side of the engine cylinder 
This compares with rather poor steam- 


boiler practice but at this point the 
analogy ses for with the steam plant 
although the steam may contain 70 or 


75 per cent. of the heat of the coal, only 
12 or 15 per cent. of this heat is 

transformed into work in the 
cvlinder. On the contrary, when 
using heated air in an engine cylinder 
the economy of the transformation of 
the heat in the air into work may well 
reach 80 per cent. 


about 
actually 


engine 


POWER IN THE REHEATER 
All heat which is put into the air in 


the reheater must, of course, represent 
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additional energy from the coal pile just 
the same as the energy which is put into 
the air by its compression in the air com- 
pressor and therefore the coal burned in 
the reheater should be charged against 
the plant in obtaining the total economy. 
In the upper central diagram and also in 
the upper right-hand diagram showing 
power curves will be found curves 
marked “equivalent value of reheat in in- 
dicated horsepower.” The dotted curve, 
representing the theoretical conditions, 
assumes that the air is reheated from the 
temperature of the atmosphere, namely 
35 degrees Fahrenheit. to the various ini- 
tial temperatures marked underneath the 
curves. Practical conditions will be de- 
scribed further on. 

Examining the upper central diagram it 
will be found that for the theoretical 
conditions as shown by the dotted line 
the equivalent value of the reheat is, of 
course, zero, when the air enters the en- 
gine cylinder at 35 degrees and when the 
initial temperature is raised to 100 de- 
grees it is seen that the heat in the air 
is equivalent to about 0.37 indicated 
horsepower per indicated horsepower de- 
veloped in the engine cylinder by the 
hot compressed air. 

This increases as the temperature is 
raised until finally, when the air is re- 
heated to an initial temperature of 415 
degrees, corresponding to the tempera- 
ture at which it left the compressor cyl- 
inder, the heat put into the air is equiva- 
lent to 1 indicated horsepower per in- 
dicated horsepower developed in the en- 
gine cylinder. 

We have already found that in order to 
compress the air up to 90 pounds pres- 
sure and develop 1 indicated horsepower 
in the engine cylinder under the theoret- 
ically perfect conditions, 1 indicated 
horsepower has also been developed in 
This goes to 
work 


the compressing cylinder. 
show, therefore, that all of the 
which is done in the engine cylinder has 
come from the heat in the air and as it 
has been assumed that the compressed 
air has entirely cooled down to 35 de- 
grees and then been reheated by the 
separately fired reheater to 415 degrees, 
it is this extra heat put into the air in the 
reheater which does the work in the 
engine cylinder. As far as the work done 
in the compressor is concerned this latter 
is all thrown away when the air in the 
pipe line has been allowed to cool down 
to its original atmospheric temperature. 
In other words, under circum- 
stances, the compressor has done 1 in- 
dicated horsepower of work, which has 


these 


then been lost in radiation and the re- 
heater has added another indicated horse- 
power in the shape of heat, making 2 in- 
dicated horsepower expended upon the 
air to develop 1 indicated horsepower 
in the engine cylinder. This is a theore- 
tical «ficiency of 50 per cent. 
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EFFICIENCIES 

All of these factors of horsepower de- 
veloped in the compressor; horsepower 
put into the air in the reheater, and total 
indicated horsepower put into the air per 
indicated horsepower in the engine, will 
be found in the upper central diagram. 
In the lower central diagram will be 
found the corresponding curves for effi- 
ciency. Two of these curves are marked 
“efficiency exclusive of reheat.” By this 
is meant that no reheater is used, but 
that under the conditions of operation 
the air from the compressor has simply 
cooled down by radiation in the dis- 
charge pipe, from its natural tempera- 
ture of 415 degrees, to the various ini- 
tial temperatures shown at the bottom of 
the diagram and that. the work done has 
actually come from the compressor only. 
This work of the compressor is repre- 
sented by the line in the diagram just 
above, marked “indicated horsepower of 
single stage compressor per indicated 
horsepower of engine,” etc. The indi- 
cated horsepower of the compressor re- 
fers to the air end only, in all cases. 


PRACTICAL CONDITIONS 


So much for theoretical conditions. 
Theoretical conditions are all right to 
study the situation and determine the 


method of calculation, but practical re- 
sults are what are desired. Looking 
now at the two indicator diagrams marked 
“Practical Conditions” in the upper left- 
hand corner of the chart, it will be found 
that the following practical considerations 
are assumed: The atmosphere is assumed 
to be 60 degrees Fahrenheit, and the 
compression efficiency of the air cylinder 
of the compressor is assumed to be 94 
per cent., that is, 6 per cent. loss over 
and above theoretical adiabatic condi- 
tions; 88 per cent. mechanical efficiency 
of the compressor is also allowed. 
Further, it is assumed that there is a ten- 
pound pressure drop in the pipe line from 
the compressor to the engine and con- 
sequently the compressor must pump the 
air to 100 pounds pressure, in order to 
reach the engine at 90 pounds. Also it 
is assumed that under the worst case of 
cooling of the air from the compressor, 
the initial temperature cf the air in the 
engine cylinder is 70 degrees, or 10 de- 
grees above the atmosphere. It is from 
this temperature that all the reheating is 
calculated under the practical conditions. 
Furthermore, the back pressure or ex- 
haust of the engine using the compressed 
air, is considered to be 2 pounds above 
the atmosphere. 

To allow for the rounding of the cor- 
ners of the diagram, due to the operation 
of the valve gear, a diagram factor of 
90 per cent. is used; or the mean effective 
pressure actually developed in the en- 
gine will be 90 per cent. of what would 
theoretically be obtained under the con- 
ditions of initial pressure and the given 
cutoff. As a final practical condition, the 
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engine cylinder is supposed to contain 8 
per cent. clearance, this clearance oper- 
ating to increase the amount of air re- 
quired. Just as in the theoretical condi- 
tion, it is likewise assumed that the final 
temperature of the air after expansion 
is 35 degrees Fahrenheit, or just above 
freezing. No leakage in the system is 
taken into account, as it is considered 
that the pipe lines and connections for a 
permanent installation would have no 
more leaks than a similar steam pipe line 
leading from a boiler to an engine. 


PRACTICAL TEMPERATURE RANGE 


Under the best practical conditions al- 
lewing the air in the engine cylinder to 
expand down to two pounds above atmos- 
phere for the back pressure, the ini- 
tial temperature in the cylinder can be 
385 degrees Fahrenheit. With these con- 
ditions a cutoff of about 0.27 can be used, 
resulting in a practical mean effective 
pressure in the engine cylinder, with all 
the above enumerated losses taken into 
account, of about 37 pounds. These 
conditions are shown by the dotted indi- 
cator diagram in the lower set, having 
these temperatures and pressures marked 
upon it, in the upper left-hand portion of 
the chart. 

From the chart it will be seen that 385 
degrees Fahrenheit is the maximum tem- 
perature of reheating which is practically 
considered. Of course, it would be per- 
fectly possible to heat this air to a much 
higher temperature provided lubrication 
troubles were not encountered, but under 
these circumstances one of two things 
would happen. First, if the temperature 
were greater than 385 degrees, and the 
expansion were carried out to 35 degrees, 
the terminal pressure of the air in the 
cylinder would be below the back pres- 
sure; producing a loop in the indicator 
diagram. If, however, with an_ initial 
temperature greater than 385 degrees 
Fahrenheit, the expansion were carried 
down just to meet the back pressure 
line without producing either a drop or a 
loop, the temperature of the air in the 
cylinder at that point would be con- 
siderably above 35 degrees, and conse- 
quently we would not have obtained from 
the air all of the work available in the 
heat. This, therefore, would result in 
loss of economy. For these reasons the 
calculations have been stopped, as shown, 
with an initial temperature of 385 de- 
grees Fahrenheit as a maximum. 

Glancing at the full line curves in the 
lower left-hand diagram of the chart, 
this curve being marked “cubic feet free 
air per minute at 60 degrees Fahrenheit 
per indicated horsepower engine, prac- 
tical conditions, etc.,” it will be found 
that with a minimum initial tempera- 
ture of 70 degrees Fahrenheit, about 20 
cubic feet of free air per minute per 
indicated horsepower developed in the 
engine will be required. This falls off as 
shown by the curve until, with the most 
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advantageous practical conditions of 385 
deg. initial temperature, about 9.3 cubic 
feet of free air will be required per min- 
ute per indicated horsepower of fhe en- 
gine. 

PoWER REQUIRED 

In the upper central diagram will be 
found the full line curves of practical 
conditions, showing the horsepower de- 
veloped in the compressor, that added in 
the reheater and the total horsepower put 
into the air per indicated horsepower de- 
velcped in the engine cylinder. In the 
lower central diagram will be found also 
the full line curves of practical effi- 
ciency. 

All of the curves so far considered as- 
sume the use of a single-stage compres- 
sor. Glancing at the upper right-hand 
set of curves on the chart, there will be 
found results of practical considerations 
only and this time assuming the use of 
a compound compressor. All of the 
losses, as already outlined for the prac- 
tical case, are included. 

MAXIMUM PoweR ECONOMY 

From the two curves of practical effi- 
ciency, including reheat from 70 degrees, 
this efficiency being from indicated horse- 
power in the engine cylinder to the in- 
dicated horsepower in the compressing 
cylinder of the compressor, it will be 
noted that a pcint of maximum efficiency 
is reached and so it would appear that 
there would be no advantage in reheating 
the air beyond 275 degrees when using 
a single stage compressor, or 250 degrees 
with a compound compressor. The curves 
show a decrease in efficiency after these 
temperatures are exceeded. As far as 
efficiency is concerned, this is true, but 
this is not the whole story. The efficiency 
in these particular cases does nct mean 
dollars and cents directly, for, as al- 
ready pointed out, the heat put into the 
air in the reheaters is developed into 
work in the engine cylinder at an ex- 
tremely economical rate. 

In order to understand this, it is ne- 
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cessary to glance at the lower right-hand 
set of curves as shown in the chart. 
Here the calculations are referred back 
to the coal pile, and all the results are 
strictly practical, the conditions imposed 
being as shown on this diagram. These 
conditions assume 18 pounds of steam 
per indicated horsepower per hour in the 
steam end of the compressor and an 
evaporation of 7 pounds of water per 
pound of coal in the boiler, in addition to 
all the other practical conditions as to 
compression, expansion, pressures, tem- 
peratures and clearance already enumer- 
ated. 
Coat PILeE Economy 

In this set of curves it will be found 
that there is one marked, “coal per hour 
per indicated horsepower of the engine, 
single-stage compressor only,” and an- 
other one marked, “coal per hour per 
indicated horsepower of the engine, com- 
pound compressor only.” These curves, 
as may be assumed from their marking, 
do not include the coal put into the re- 
heaters, and may, therefore, be taken as 
the results, assuming that the air from 
the compressor has simply cooled down 
in its passage from the compressor to 
the engine, to the various initial tem- 
peratures as marked at the bottom of the 
curve. At the extreme bottom of the 
diagram will be found another curve 
which is marked, “coal per hour in the 
reheater with 50 per cent. efficiency, re- 
heating from 70 degrees Fahrenheit.” As 
intimated, this curve assumes that only 
one-half of the heat available in the 
coal burned in the reheater is actually 
present in the air after pacsing to the 
engine. 

All the results in these curves are per 
indicated horsepower developed in the 
engine, and it will be found that with 
385 degrees initial temperature, the com- 
pound compressor will require about 4.2 
pounds of coal per hour, and the single- 
stage compressor will require about 4.9 
pounds of coal per hour. However, 
glancing at the curve for the reheater, it 
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will be found that at 385 degrees Fah- 
renheit only a little over one-half pound 
of coal per hour is required to heat the 
air to this temperature. The quantity of 
coal required in the reheater as given by 
the lower curve, is added to each of the 
upper curves marked, for the “compres- 
sor only,” so as to give the total coal per 
hour per indicated horsepower of the 
engine, both with a single-stage and a 
compound compressor, as shown. This 
total quantity,.it will be seen varies from 
9.8 pounds per hour with no reheat and 
a single-stage compressor, to 5.4 pounds 
with reheating to 385 degrees. For the 
compound compressor this total coal per 
pounds to 4.8 pounds 
horsepower of 


hour varies from8 
per hour per indicated 
the engine, according as the reheat in- 
creases and the cutoff shortens, giving 
greater economy. 

It will be noticed from these latter 
curves that a point of minimum coal 
used is not quite reached as far as the 
calculations are carried out. It has al- 
ready been explained why a higher tem- 
perature of reheating has not been fig- 
ured upon. This then shows that reheat- 
ing is economical from the dollars and 
cents point of view, even beyond the 
point where economy seems to decrease 
from the strictly B.t.u. point of view. 
This is due simply to the fact, as already 
explained, that the B.t.u. put into the air 
in the reheater are put in at a much 
cheaper rate than those put into the com- 
pressor through the steam cylinders of 
the latter. As a matter of fact, the trend 
of the curve for total coal per hour in 
the compound compressor, including re- 
heat, does appear to reach just about a 
minimum point between 385 and 400 de- 
grees Fahrenheit. This point, therefore, 
would seem to be the maximum reheat 
temperature for practical conditions. In 
fact with initial temperatures greater 
than this, trouble will be found to come 
from the carbonizing of the lubricant, so 
this again puts a practical limit at this 
point. 











Making an Accurate Dividing Ring 


By bk. R. Connors 








In making a jig for milling index rings 
for turrets the main point of construc- 
tion was to get a master ring hardened 
and ground accurately so it would dupli- 
cate itself on the work being milled. 
The ring was about 17 inches diameter 
and the turret rings to be milled were 
about 10 inches. 


How It Was MApt 
We had a ring made of tool steel by 
the smith and then turned it to grinding 
size. We then milled out the notches on 
a Brown & Sharpe dividing head on a 
miller; this being done we had it tem- 
pered. It was then placed on a Brown & 


Sharpe universal grinder, the faceplate 
having four pieces of 1'>x cold-rolled 
clamped on it so as to extend the diam- 
eter necessary to clamp the ring on. We 
swiveled the head at right angles to the 
table so it would swing and then ground 
it inside and out with the internal grind- 
ing attachment; both faces were also 
ground. Then a disk was turned to fit 
and driven into the ring; it was then 
placed on an arbor on a Brown & Sharpe 
No. 5 gear cutter. 

The cutter arbor was removed and a 
cast-iron block was shaped out to fit 
where the arbor support is. On this we 
mounted a smal! Hisey & Wolf electrical 


center grinder. We placed a 6-inch disk 
wheel on the arbor and set the machine 
to index the required number of notches 
We set the feed for about 10 inches per 
minute and ground one side, then the 
other. 

This showed that the tempering threw 
the spacing out about 0.012 inch from 
being equally divided. The grinding cor- 
rected this and gave us an accurate 
division master to be placed in our mill- 
ing jig. 

I have made index plates for dividing 
heads in the same manner, only I used 
an electric drill in place of the center 
grinder. 
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Use of Compounds in the Hardening of Steel 




















I recently had a very interesting ex- 
with a compound for heat treat- 


perience 
compound of 


ing steel. In fact, it is the 
‘ompounds, it having cost the possessor 
for its and it him 


considerable more to find out that he had 


$75,000 secrets, cost 
something that was worthless to himself, 
as well as others. 

The 
secret | 
tool hardener, 
but I hardly think so, as he 
com fortab! 


fellow who sold the great 


r) was supposed to be a real 


and he may be at his voca- 


tion yet, 


should have sufficient to live 


on without being bothered with any of 


the troubles connected with the harden 
ing of tools and treatment of steel. The 
way he laid it over on the old gent was 
interesting. Just how they happened to 


meet I do not know, but it is not difficult 


to see how the job was done. 


some of tne 
that 
their steel, 


The buyer was just like 


compound writers: He knew some 


people had good results with 


while others made a miserable failure 
out of the most simple piece of work; 
not entirely because they did not have 
the appliances, but from the fact that 
they would not take the time to find out 
just what effect the heating and cooling 
had on the steel they were treating. He 
was looking for something from the hid- 
den mysteries and he got it. 

I would inform the reader of the in- 


had to gather it 
that were thrown in the 
hardly think that I have 
admitting that I have 


gredients used, but as I 
the labels 


basket, I 


from 
waste 
the right to do it, 


it correct, 


How THE GAME WORKED 


How the buyer became separated from 
was a 
hard- 


about as follows: He 
firm and the 
ener was quick to discover that the heat 
treatment could be applied in one heat, 
as he followed a method that would 
indicate that he knew what he was doing. 
He would mild 
not than 1 inch in diameter, 
to 1650 degrees Fahrenheit, then quench 
and let it 
cool down to Fahrenheit; 
then take it from the compound and let 
it cool, or allow the heat to pass out and 
outside sufficient to permit of 
Thus the martensite 


575.000 is 


mysteries, 


believer in 


steel of 
heat it 


select a bar of 


less 


wonderful 


Qos 


in the compound 


degrees 


draw the 


its being machined. 


that was formed in the quenching is 
entirely broken up and the carbide is 
well distributed. 


It is surprising to others, as well as 
the buyer, to see what enormous strength 
the acquired by this simple 
heating and then sudden cooling down 
to a point where there is just enough 


steel has 
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permit the breaking up of all 
While, of course, this is one of 
heat 


heat to 
hardness. 

the most reckless methods by which 
treatment can be applied, yet it was the 


only one that the hardener could dupe 


the old gentleman with, and it could be 
applied without arousing any suspicion 
other than the fear that someone would 
enter and discover their secret(?) be- 
fore they could protect it with a patent. 
However, they were allowed to get the 
patent and have it today. 

Of course, if he were to call at your 


shop and ask to be permitted to demon- 


strate the powers of his compound you 
would not permit it. But when he had 
shown you the letters that have been 
given him by some of our prominent col- 
lege professors, as well as some of the 

aders of our polytechnic schools, presi- 
dents of railroads, etc., then possibly you 


would begin to scratch your cranium and 


do as others have done, that is, invite 


him to come in tomorrow and you would 
if you could not arrange to give him 
and trial. If you 


did, and you knew what was taking place 


Sec 


his wonder-worker a 


when he was applying his seven won- 
ders, you might be able to discover a 
slight trace of the heat treatment. As it 
is not easily detected by anyone not en- 
tirely familiar with the methods em- 
pleyed in the treatment of steel, I hardly 
think they would discover what was 


hidden, except 
to the man who is handing out the lemon. 

It is true that the treatment is simple, 
but when it comes to applying it intelli- 
gently and gathering the desired results, 


coing on as it is entirely 


which is its full strength for what it is 
intended to do, it requires judgment in 
heats as well as in cooling and cooling 
baths. 


RESULTS OF PROPER QUENCHING 


In some which we conducted 
with this compound on carbon steel, we 
were able to beat it, by quenching in oil 
or brine, from 13,500 to 41,300 pounds 
in tensile strength and from 12,000 to 
30,450 pounds in elastic limit. On steel 
castings the compound was beaten as 
much as 55,630 pounds in tensile strength 
and 44,370 pounds in elastic limit. The 
following tables give the results of these 


tests 





tests: 

— 

Bar | Elonga-| Reduce 
Nume | Tensil Elastic | tion in 2! tion in 

ber. | Strength Limit } Inches Area 

l 115.000 95,800 | 19.7 | 18.3 

2 | 131,700 112,900 11.7 40.9 

3 171,500 | 142,450 | 21.0 | 58.0 








These tests were made ‘with a 0.60 per 


and bar number 1 
from the un- 


was 


cent. carbon steel 
shows the results obtained 
treated bar, while bar number 2 
heated and quenched in the compound as 
described above, and bar number 3 was 
heated to 1475 degrees Fahrenheit and 
annealed; then heated to 1500 degrees 
and quenched in oil, and then drawn at 
1100 degrees. 

The only specification in heat-treating 
2 and 3 was that the elongation must not 
be less than 20 per cent. 

The next test was made on a 0.30 per 


cent. carbon steel and resulted as fol- 
lows: 
| 
Bar | Elonga-]| | Ce 
N rensile lasti | tio i in 
t = | | | ‘ } Area. 
wSL5 s Te) : 20.0 16.4 
| 10 400 X 0 | Q 5 15.0 
bo 160.700 110 a8) 190.5 | 15.0 


In this table number 4 is the untreated 
was treated in the com- 
and number 6 was an- 


bar; number 5 
pound, as above, 
nealed from 1475 degrees, then heated to 
1560 degrees and quenched in and 
then drawn for 15 minutes in oil at 1050 


oil, 


degrees Fahrenheit. 
The third test was made with low car- 
bon steel with the following results: 





| 
| 








Bar | | Elonga Reduc- 

- Tensi | Elasti sion in2, tion of 
Strer Linvit Inches re 

7 S5.100 65.150 24 0 60.8 

Ss | Ss? 150 63.000 30.0 64.0 

) 98 520 79,9382 27.8 61.7 

10 101.000 SO S00 25.0 54.6 


Here numbers 7 and 8 were treated in 
the composition as above; while number 
9 was annealed from 1475 degrees, then 
heated to 1635 degrees and quenched in 
oil, and then drawn for 20 minutes in 
oil at 1040 degrees Fahrenheit. Number 
10 was treated in the same manner as 
number 9 except that it was quenched 
in brine instead of oil. 

The fourth test was on machinery steel 
and resulted as follows: 














Bar Elonga- | Reduc- 

Num- Tensile Elastic | tionin 2] tion of 

ber Strength Limit. Inches. Area. 
11 71,000 {8.500 33.5 59.0 
12 79,350 51,700 27 .5 59.0 
13 71.830 17 565 33.5 61.6 
14 87 S00 62,784 290.5 | 58.0 
15 S6 S50 61,900 27.0 57.3 
16 88.100 59,975 28.5 59.1 














This test was conducted to show the 
comparative results of quenching with the 
compound and with brine. All the speci- 
mens were heated to 1560 degrees Fah- 
renheit and quenched; numbers 11, 12 











January 13, 1910. 


and 13 were quenched in the compound 
and numbers 14, 15 and 16 in brine. 

The fifth test was made with pieces 
cut from the same part of the center of a 
steel casting in order to have them as 
uniform as possible, and resulted as fol- 





lows: 
Bar | Elonga-| Redu 
Num- Tensile Elastic tion in 2] tion ir 
ber. | Strenet Limit Inches, Area 
17 } 67.0900 57.290 3.0 10.6 
1S | 83.120 | 75,560 1.0 } ; oO 
19 | 121,675 , } 0.2 
20 120,745 84.335 3.0 | 7.7 
21 | 138,750 119,930 | 2.0 | 


Number 17 was the untreated bar as it 
was cut from the casting and numbers 18 
and 19 were heated to 1500 degrees Fah- 
renheit and quenched in the compound 
Bar number 20 annealed at 1475 
degrees; then heated to 1650 degrees for 


was 


quenching, and drawn at 975 degrees 
Fahrenheit. Bar 21 was annealed at 
1475 degrees; then heated to 1560 de- 


grees and quenched in oil, and then drawn 


for 20 minutes in oil at 1025 degrees 
Fahrenheit. 
Test number 6 was made from 0.25 


per cent. carbon steel with the following 
results: 


B Red 
N ' 7 I 2} tion ¢ 

In s | \ 
> ) | - 0 6.0 
1” | SOISS 0 s 0) 

j ) oo os } 
2 l i) 1 OO0 a) 4 ft) 
tb 162 OOO Bo0.500 13.0 24.4 





These pieces were cut from a 3-inch 
bar and made a uniform Bar 22 
was untreated and bars 23 and 24 


the composition at different 


size. 
were 


quenched in 


temperatures. Bar 25 was annealed at 
1475 degrees, then heated to 1560 de- 
grees and uenched in oil, and then 
drawn for 20 minutes in oil at 1025 de- 
grees Fahrenheit. Bar 26 was treated 
the same as number 25 except that it 


was quenched in brine instead of oil. 

All of the effects of compounds can he 
explained where an improvement has 
been noted. For instance when quench- 
ing tools in potash, they begin to cool 
faster than they would if quenched in 
oil. By quenching in potash for a pe- 
riod of 15 seconds they cool to a point 
where it would not be necessary to fur- 


ther cool in oil, if it were not to pre- 
vent the tool from being drawn by the 
remaining heat. The more drastic the 


cecling the greater the degree of hard- 
ness obtained, but the best tool is not 
necessarily the hardest tool especially in 
high-speed steel. 

The object in making this steel is to 
have a steel that will not anneal or be- 
come soft when it is worked sufficiently 
to cause it to heat say to a red heat. 
High-speed steel will be considerably 
harder if quenched from 1850 degrees 
Fahrenheit than if heated to 2400 de- 
grees but it will require 750 degrees Fah- 
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renheit more heat to break down this 
tool than the tool that had the low heat. 
Some Facts WorTH KNOWING 

Here are some facts that ought to make 
this subject plain to anyone. Let us 
suppose that we to anneal some 
tools made of high-speed steel. Let us 
there three the first of 
which was heated to 1800 degrees Fah- 
renheit, the second to 2000 degrees and 
the third to 2350 degrees, no matter how 
they were cooled (except in potash, then 
the outside must be ground off). 

The first lot can be thoroughly an- 
nealed by heating to 1400 degrees Fah- 
renheit or they can be filed very nicely 
if drawn to a dark (this heat if 
used would cause the tool to fail). 

The second lot can be annealed by 
heating to 1400 degrees Fahrenheit and 
allowed to cool slowly or if drawn to a 
purple it can be filed with ease. I mean 
by filing to work to shape. 

The third lot will require different 
treatment as it has become non-anneal 
able as far as any ordinary 
cerned. It must be treated in 
anneal and it must be kept hot for some 
time in order to bring it back to its ori- 
ginal condition. It can be heated to a 
blue or a red and not permit of filing but 
if heated to a red, allowed to 
then heated again, as is the 
some tools, it will soft. 
at a red heat for 
soften. This is due to one of the natural 
laws of steels containing tungsten. 

I wish I might be able to say something 
that would users of 
compounds to do a 
with at least 10 say '4-inch, 
round, high-speed would then 
think I had accomplished something that 
might do them some good. 

IMPORTANCE OF HEAT TREATMENT 

Why is heat treatment of such great 
value to medium That is 
ranging from 0.20 to 0.30 per cent. car- 
bon. We are usually so busy that we do 
not have time to give this steel any con- 
sideration in the heat. Neither 
can we treat it as it should be treated as 


wanted 


say were lots, 


straw 


heat is con- 


order to 


cool and 
case with 
If held 


will 


become 


’ 
aiso 


35 minutes it 


cause some of the 


little experimenting 
inches of 


steel. I 


steel steec! 


forging 


long as we use such crude methods for 
heating as we do. I know that some will 
say “our furnaces are all that can be de- 
sired” but I have failed to see any fire 
for forging that the steel cannot be over 
heated in, and I have failed to see any 
great amount of forging that is not done 
at a heat that is almost destructive 
rather than a help. I say this from ex- 
perience and observation and see no hope 
of it being remedied, at present, unless 
it is done by heat treatment. 

To heat treat steel, it must be an- 
nealed. This improves the metal in 
forgings. The next operation is _ heat- 
ing after they are machined or nearly 
ready to assemble. Here it is possible to 
take a careful heat from the fact that 
there are no dies to be considered and 
all the energies can be centered on the 


~] 
¢ 


heat rather than the possibility of mak- 
ing the piece in two strokes of the drop ur 
with heat. We cannot buy steel of 
any grade and then forge it at any heat 
that will allow the drop-hammer man to 
day’s want the 


one 


get out a work, if we 


greatest strength, toughness or wearing 
qualities in the metal. When the piece 
has been heated to 1560 degrees Fah- 


again 


renheit and quenched in oil it is 
improved in its physical qualities and is 


better than it was before it was heated 
and quenched. Now we have just one 
more operation in which to make the steel 
perfect and that consists of the letting 
down or drawing back. Here we cannot 
intelligently say what heat to use unless 
we know what the piece is to be used 
for 


Some Laws EXPLAINE! 
Steel obevs its 


heated as well as when cooled, 


want something different we must over 
power one with the other and do it in 
such a manner that it will not destroy the 
tool or die. When steel is heated it be- 
comes longer and whe cooled it must 
therefore become shorter As the heat 


is applied the grain opens up and the 


higher the heat the greater the expansion 
up to 1800 degrees Fahrenheit. There is 
some increase after this but very little 
I? this piece is quenched suddenly it re- 
turns to its original measurement and if 
not properly heated it will be shorter 
If the piece is small, however, it will he 
longer than the original measurement. 

As far as the heating is concerned we 
will leave it without further explanation 


But the reason the steel gets shorter than 


its origina 


asurement during the hard- 
that cooled 
If the piece is large and 
is cooled too rapidly it will set up strains 
between the hardened and unhardened 
portions and result in its destruction 
This is caused by the outside cooling and 


ening process is it cannot be 


rapidly enough. 


shortening before the inside has had a 


chance to cool and shorten. The strains 
thus caused by this. shrinkag force 
make the piece break. The more rapid 


the cooling the greater and more sudden 
will be the strains. 

This can be overcome by using a very 
slow heat, one requiring three hours to 
bring the piece to the hardening heat, and 
then cooling slowly. There are but few 
tools that cannot be hardened to a good 
working depth by taking three minutes 
for the Therefore it is 
practice to allow the piece to co 
slowest manner possible and thus allow 


cooling. good 


1 in the 


the two forces to adjust themselves in as 
mild a manner as possible. 
That steel gets longer is 
causes. The first is noticeable in 
work quite frequently and is due to the 
rapidity with which the piece is cooled. 
This is possible from the fact that the 
cooling surface is much greater propor- 
tionately than on a large piece and it is 
possible to harden the piece to the center. 


due to two 


small 
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The larger surface exposed permits of 
enough surface to harden to overpower the 
remainder of the heat left in the piece and 
hold it to the length caused by the ex- 


pansion from the heat. If we now tem- 


AMERICAN MACHINIST 


per this piece we will find it will get 
shorter. The other cause of steel getting 
longer is due to its chemical composi- 
tion. If a steel is high in manganese it 
will if heated at a low heat and held at 
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this heat for some time apparently grow 
or stretch during the heating. It has 
been my privilege to see this done to the 
extent that the displacement could be ob- 
served very readily with a straight-edge. 








Half Time Technical Training 














Although there has been mtich discus- 
sion regarding the training of engineer- 
ing apprentices, I have not seen any sug- 
gestions to apply the half-time system. 
The method of dividing the working day 
between the work shop and school has 
been in operation in connection with tex- 
tile factories prior to the introduction of 
compulsory education, and with all its 
faults it has worked very well. 


EVENING-CLASS SYSTEM AND ITS 
OB] ECTIONS 


THEI 


evening-class system of 
instruction is practically on the same 
lines with the difference that the earn- 
est apprentice does a full, hard day’s 
work and then voluntarily attends school 
in the evening so as to gain that theo- 
retical knowledge which he knows is 
necessary. Naturally only those with 
very strong constitutions can stand regu- 
lar evening-class work. With the ma- 
jority it means that either the daily oc- 
cupation must suffer somewhat or else 
the evening classes fall 


The present 


attendances at 
off. 

A young man may have the best will in 
the world, but when it is an effort to 
keep his eyes open, as is so often the 
case where he has been at work from 
6 in the morning, then it will be easily 


seen that evening-class instruction has 
its limitations. 

Besides mere attendance at lectures 
and laboratery demonstrations is not 


Notes must be carefully written 
up and expanded by reading textbooks, 
and where a man is at work all day and 
at the technical institute nearly every 
evening there is no time for home work. 


enough. 


Other hindrances to evening-class in- 
struction are and being 
away on an outside job. It is true that 
even with all these handicaps some men 
have gained a fair knowledge of theory. 
But they are they are the 
men who would be successful under any 
conditions. It rank and file who 
require consideration. There is not the 
least doubt that so far as engineering is 
concerned the greatest will be 
attained by those firms which employ the 
and the best trained and by 
those countries which spend most in 
organizing technical education. The 
great advance of Germany and _ the 
United States in industrial enterprise has 


overtime sent 
exceptions; 


is the 


success 


most men 
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been primarily due to the thorough train- 
ing. 

In England the universities have been 
fairly well organized, and the engineer- 
ing departments of the universities of 
Leeds, Glasgow, Manchester, Cambridge, 
etc., compare favorably with any in the 
world, but they are for students who 
have both money and time to spend on 
a proper training. 

What ts wanted is a better system for 
reaching the rank and file, because tech- 
nical training after leaving school is just 
as necessary as the elementary training 
while at school. 

Evening-class instruction is practically 
all done in artificial light, and that is not 
good for the eyesight, while much labor- 
atory work is at a positive disadvantage 
through it. 


A Day-courRSE ARRANGEMENT AND ITS 


CHIEF OBJECTION 


Partly to meet this and also to enable 
apprentices and draftsmen to take a por- 
tion of the day course, lectures and 
laboratory demonstrations have been ar- 
ranged in the late afternoon at some of 
the universities. At first sight this might 
seem to get over the disadvantages of 
evening-class instruction, but the trouble 
is, that there is a very natural objection 
to emplovees laying down their tools in 
the afternoon. It upsets routine and in 
the case where an apprentice is working 
a machine it means considerable expense 
in having the tool standing idle. I have 
in mind an apprentice in a foundry who 
gained a scholarship at the college in 
the north of England. He could not 
afford to leave off work altogether, but 
arranged with his employer to go at 3:30 
afternoons each week. He 
was thus unable to be present when the 
metal was being run into the molds he 
had worked on all day, and it was not 
quite satisfactory to either master or ap- 
prentice. 


on several 


WHat Witt Meer THE ConpiTIONs ? 
Now the question is, can a method be 
devised which will enable apprentices 


and improvers to obtain a good theoretical 
training while they are serving their time 
in the work shops. By alternating work- 
shop practice and study day by day it be- 
comes both easy and pleasant to learn 
both. The method must be such as not 








to interfere with work-shop routine, or 
the employers’ interests, and it must also 


not upset arrangements at the technical 
institutes. 
HALF-TIME APPRENTICESHIP SYSTEM 


I think that the half-time apprentice- 
ship system does meet the case very well. 
The only alterations which it necessitates 
are that each apprentice job at the bench 
or machine would be attended to by two 
apprentices, and the lectures and demon- 
strations at the technical institute would 
have to be double banked. 

Thus in the morning apprentice A 
would be in the work shop and appren- 
tice B would be in the technical institute. 
After the midday meal they change occu- 
pations, B continuing A’s job in the 
work shop, A going over the same 
ground in the institute as B had done in 
the morning. The load factor of both 
technical institute and work shop is thus 
raised. 

If a really satisfactory method of prac- 
tical work-shop training and theoretical 
training together could be evolved it 
would be better than taking the training 
in independent stabs; that is to say, sev- 
eral years at theory and several years 
in practical work. 


OBJECTIONS TO THE ALTERNATING 
SYSTEM 

The sandwich system of about six 
months’ theory and six months’ work 
shop comes nearest to the above sug- 
gestion, but it has many _ disadvan- 
tages. For example, it is not con- 
venient for employers because at one 
part of the year they have plenty of ap- 
prentices and at another they have none. 
It also fails to meet the case of the 
thousands who have to work for their 
living all the vear round. 

The suggestion which I have put for- 
ward could be best applied in the case 
of a technical institute running in closer 
touch with some large works, or several 
works could join together to provide such 
an institute. Those firms which are first 
to recognize the advantages of giving 
their apprentices a really sound theo- 
retical as well as practical training in 
this way will reap a rich reward. 

In writing the above I had engineering 
apprentices in mind, but the idea can be 
applied to plumbing and practically all 
technical trades. 
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LETTERS - FROM « PRACTICAL MEN 


Concerning the Details of making things in machine 
shops, from the first sketch tothesale =3 = 
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Length of ‘Time Worked and 
Other Shop Records 








“Men are naturally restless. Even if 
conditions are pleasant most men want 
to move about once in about so often. 
It seems to take some extraordinary com- 
bination to make a man stay in one place 
all of his life.” The speaker was a man 
who had been around the country and 
had worked in many shops as foreman, 
superintendent or manager. 

“I can hardly agree with you to the ex- 
tent of thinking that all men are restless. 
I don’t think of machinists as being anv 
more restless than, well, farmers or mer- 
chants, for instance. Of course, there 
are restless ones among them.” This man 
was superintendent of the shop where 
he had been foreman and workman. 

The talk became general among the 
company until one man said: 

“How old a man did you 
working regularly at the trade, and how 
long in the same place or for the same 
company ?” 

“Those are hard questions to answer 
with any degree of accuracy. I recall 
seeing a man working at a lathe in the 
Worthington Pump Works at Harrison, 
N. J. He was a small, fine looking old 
man and was the oldest man, judging by 
looks, that I have ever seen working reg- 
ularly at the trade. It was during a visit 
of a number of the members of the Amer- 
ican Society of Mechanica! Engineers that 
I saw him. I did not Icarn his age di- 
rectly from himself but heard it said that 
he was past eighty. He was standing up 
at a small lathe and seemed to bc doing 
his work at a geod rate but he 
tainly did look like a patriarch along side 
of the others.” 


ever see 


cer- 


OTHER 
Others in the group had seen the same 
man and had been impressed with his 
venerable appearance and by his activity. 
“It would be interesting to know how 
long that man had been working at the 
business and to know how many different 
places he had worked during those years. 
“It may be that a man is benefited as a 
mechanic by not staying too long in one 
shop but somehow or other I never felt 
inclined to take on a man who showed 
much of a record in that direction, es- 
pecially if I needed a steady man. I ran 
across a man once in Zanesville, O., who 
had worked forty-nine years for the same 
concern. He had started in at thirteen. 
“Perhaps that statement lacks strictly 


OPINIONS 


mechanical accuracy. He had started into 
a shop. This shop in the course of time 
had grown and shrunk, and changed own- 
ers and moved from one town to another 
and then back again, and had even 
changed its name but this man staved 
with it, and, judging by the machinery, 
the shop that he started with was still 
there regardless of its legal identity. The 
statement of the time came to me from 
him and was corroborated by shop tra- 
ditions as expressed by a number of his 
fellow workmen. I had been interested 
in a machine that was so ancient as to be 
new to me and an inquiry addressed to 
one of the older men had brought the 
answer that Fred could tell me all about 
all of them for he had been there ever 
since he was a boy. At the same time 
Fred had been pointed out.” 


SOME REMARKABLY LONG CAREERS 


“I had a funny little experience not 
long ago. A bright looking man came in 
and asked for a job. He looked so young 
that I had doubts about his having had 


experience enough and so stated to 
him. He named a number of places 
where he had worked but the kind of 


work was not like that done by us al- 
though the companies were good ones. | 
intimated that we did a different class of 
work and he mentioned some other firms 
for whom he had worked. I became 
interested as he had traveled much more 
than I had and drew him out and finally 
asked him how long he had worked at the 
business. Taking his statements at their 
face value he had not averaged three 
months at a place even when his ap- 
prenticeship was included in the average 
I was afraid that he had had too much 
experience and did not put him on.” 
“You should have given him a job. 
Most certainly his experiences as a 
traveler should have prepared him so that 
he could appreciate the blessings of a 
steady job, and then you would have re- 
ceived the results of the accumulated ex- 
periences of all of these other shops.” 
“Thank you, but I am not hunting 
trouble. I have been told often enough 
how I could get proper work if I did it 
like some other shop or if I used ma- 
chinery like the other fellow had. This 
accumulated experience from the other 
shops was usually handed to me because 
I was not satisfied with the results that 
my polished stone was producing with the 
lay out that was at hand. As Old Rill 
Stiver used to say, ‘If a fellow travels 
*round enough he finally gits to be a jack- 
ass at all work.’ Bill didn’t know a 
whole lot himself, but he knew some 





things so well that he always had steady 
work.” 

“Boys, I think that I have one claim to 
distinction.” Evidently, from the cheer- 
ful look and broad smile on the face of 
the speaker, it not a disagreeable 
honor. “I claim to have the oldest, young 
man, in the country 
had worked for me 
we knew how remarkable he is. 
gan in a foundry in Wales 
worked at a number of trades besides his 
present one. He has worked in 
quite a number of places and it is very 
hear him tell of his ex- 


was 


working for me. He 
years before 

He be- 
and has 


several 


also 


interesting to 
periences. 

“A number of the boys became so in- 
terested that they would ask for details 
and they got- others of the inter- 
ested. One of them began 
record and if this record is right this man, 
who is about 43 years old, has 
worked in the neighborhood of 103 years 
since he was 11 years old. He is quite a 
bit ahead of the next best one who had 
worked 61 years by the time he 
to be 35 old. If 
shop records show anything 
markable than that can 
place in the hall of fame.” 

“It may be that the time that he worked 
in each of these places seemed as long 
to him as the time he stated to the boys. 
You may understand that he not 
trying to deceive anyone but his sensa- 
tions had been so intense that he lost 
track of the real lapse of time and judged 
of it from his feelings.”” The philosopher 
was evidently waking up to the occasion. 


boys 
keeping a 


now 


got 


years any of your 
more re- 


you have my 


was 


“I suppose you all know how some men 
are like that when putting their time on 
a time They charge up a lot of 
time on the disagreeable jobs and do not 
left for the ones that they like 


sheet. 


have any 


to do 


UNRELIABILITY OF MEMORY 


“That is what makes lots of time sheets 
so very unreliable and then some people 
get mad about it and think that the men 
are trying to fool them. 

“It seems like an awful long time when 
you are working in a hole and have to lie 
on the flat of your back and get cramps 
all over, but when you are resting and 
the other fellow is doing the work in the 
hole the tim. passes very quickly.” 

“Your explanation may be all right but 
I think that it is more likely that your 
great worker did not have any sort of a 
record of the time worked in each place 
and so just guessed at it, and maybe he 
even guessed at the places where he had 
really worked. if you care to test your 
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own memory for accuracy just think back 
to some things that happened some time 
ago and try to tell when the time was, 
and then look up the records. It has 
happened that customers would come in 
and want some past job duplicated with- 
clear description of 
our 


out having any very 
it and we would try to 
records. They would try to help by tell- 
ing how long it had been since the job 
had been done. In most cases it would 
be found that the job had been 
much longer ago than they thought. In 
case a man came in and wanted a 
machine rebabbitted. He also wanted a 
better babbitt used, but was told that the 
best had been used. This he disputed 
for he said that the machine had run a 
year when new before having been re- 
babbitted but had not done more than 
half of that with our work, although he 
admitted that he had lately run it day and 
night part of the time. 


locate it on 


done 


one 


A CASE IN POINT 

“Our records showed 
babbitted it twice before 
lasted more than 
The last time, which was the cne that he 
had complained about, it hed lasted over 
twenty-seven months. He hunted up his 
own bills and found the date when he had 
the and the dates 
when he had paid us for the work before 
As he had never had 
trouble with our work the time it 
lasted seemed short. This forenoon a man 
came in part of a machine 
he had bought from us and wanted some 
repairing done. He said that he had 
had it for three but the records 
showed that it was more than seven years 
had been de- 
guessed at the 


fix his 


had re 
had 
time 


that we 
and that it 


two years each 


bought machine also 
he felt convinced 
any 


with which 


years 


since it 
livered to him. He had 
without having anything to 
The more 
made after a thing 
likely it is that it 


nd six months 
time 
a record is 
the more 


quickly 
happens 
is right. If your men 
each have to put in a time slip and you 
it to be a record of the work done 
see that they mark down each job as soon 


guess by. 


want 
as it is done. If you see to this you mai 
not have to wonder how it is that a man 
take an hour to bore a four 
diameter and six inches deep 


will hole 


inches in 


one day and then bore one three and a 
half inches in diameter and twenty inches 
deep in three-quarters of an hour some 


, 


other day. Where the men put in ‘guess 
slips just watch the time on the last jobs 
put down. 

“But do not forget that it is well io 
remember and keep in mind the ultimate 
reason for these things. Shops are places 
which are built for the purpose of doing 
work of some kind, and when I say doing 
work I do not mean simply expending 
energy. Shops must produce something 
that can be turned into money. All of 
these systems of keeping time and of do- 
ing other things in running the shop are 
only helps to that end.” 
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SOME INFLUENCING FACTORS 

One of the group gave a 
castic laugh, and the speaker could not 
help laughing a little himself. ‘Well, 
then, in the interest of my friend here,” 
and he waved his hand at the amused 
one, “I will say that these things should 
all be helps in getting out the product. 


very sar- 


“I have understocd that there have been 
people so circumstanced that they are in- 
clined to doubt that the designers of 
some of the systems in use ever had any 
ideas like that on the subject. I pity a 
foreman who has to work under so much 
and such important system that after it is 
attended to not have much 


the men do 

















January 13, 1910. 


An Inclined Knife Edge 
Clamp 








The illustration shows an improved 
form of inclined knife-edge clamp such as 
is frequently used in the construction 
of profiling and milling fixtures for the 
location and retention of work upon the 


fixtures. 

The base of the clamp is made of cast 
iron, finished on the bottom and in the 
dovetail groove. It is also slotted ver- 


tically with a 1/16-inch cutter, and tapped 
and counterbored, 
of the base 


as shown in the detail 
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AN INCLINED 


left to get out the work. Even 
such a simple thing as putting in a time 
sheet can be so enlarged on that the men 
devote an altogether unreasonable part of 
their time to getting one in that will suit 
the ‘powers that be.’ It may be that the 
way some of these things are managed 
have quite a bearing on the fact as to 
long men stay in a shop. 

As the group began to break up, one of 
the younger men remarked, “I see that I 
will have to get a number of books on 
psychology, and such like or I will never 
be able to keep up with this bunch. It’s 
funny what an awful lot of things some 
fellows have to know to run a machine 
shop.” 

Oil City, Penn. 


energy 


how 


W. OSBORNE. 


KNIFE-EDGE 
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CLAMP 


The knife-edge slide operates in the 
dovetail groove. It is made of tool steel, 
machined all over and hardened at the 
knife-edge end This slide is operated 
by the action of a right- and left-handed 
the smaller portion of which 
screws into the clamp base, and the 
larger portion meshes with threads in the 
wedge slide. 

A cast-brass or malleable-iron socket 
handle is fitted to the slide screw, and 
may be rapidly detached while in opera 
tion, to prevent interference of the handle 
with the machine or cutters. 

A brass shim of the proper thickness is 
introduced into the vertical slot in the 
clamp base, and a case-hardened stee 
screw is used to compress the forward 


screw, 
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end of the clamp, in order to compensate 
for wear on the slide. 

The operation of this clamp is ex- 
tremely rapid, due to the right- and left- 
handed screw transmitting motion to the 
slide at double speed, and the device is 
composed of a minimum number of parts, 
none of which are difficult or expensive 
to make. 

The small apron at the right-hand end 
of the slide prevents chips from getting 
into the screw threads and causing the 
clamp to work hard. 

The angle between the base line and 
the dovetail groove is 7'~ degrees, which 
has been found to give very good results 
in preventing the piece being clamped 
from lifting away from the supporting 
pads or studs. 

Several of these clamps are often used 
on medium-sized work, and each one 
should be so placed that its thrust will be 
counteracted by solid metal in the piece 
being clamped, in order to prevent spring- 
ing the work. 


Toledo, O. C. NosrRac. 








Press Tools for Forming 


Tubular Work 








The cccompanying sketches show a die 
with different punches for the “funnel,” 
a section of which is shown in Fig. 1, 
and which is used extensively in the 
manufacture of “loose leaf ledger” de- 
vices. As it was required to form these 
“funnels” in different lengths up to 36 
inches, and the ram of the largest press 
available only offered 9 inches -of sup- 
port to the cast-iron punch holder D, so 
that the punch could safely form only 
about 11 inches at one stroke of the 
press, the die and the various operations 
will probably be of sufficient interest to 
the readers of the AMERICAN MACHINIST 
to warrant describing them. 

The die bed A remains the same in all 
the different operations. It is made of 
machine machined all over and 
milled out to receive the tool-steel die- 
blocks B, of which there are 12, 6 on 
each side. These die-blocks are finished 
all over except on the working side, the 
holes for the screws which fasten them 
to the die-bed are drilled and the ends 
are squared up, so that when they are 
in place, they form a continuous piece. 
Now the assembled die is put back in the 
miller and the working face or inside of 
the die-blocks, as well as the bottom seat, 
reaching into the machine-steel die-bed, 
is finished with a flycutter in several cuts. 
The die-blocks are then removed from the 
bed, hardened, and screwed home. It is 
obvious, that the die-blocks could not be 
made in one piece as they would spring 
badly in hardening. This with the excep- 
tion of a gage, not shown, finishes the 
die. 

The punch holder D, made of cast 


steel, 
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iron, and also remaining the same for 
all operations, is so simple that it hardly 
requires any _ explanation. Punches 
C El are made of tool steel and left soft. 
Fig. 2 shows the inside mandrel, used on 
all operations except the first. This man- 
drel is about 40 inches long and is made 
from a piece of cold-rolled steel. 

In order to produce the tube or funnel, 
we proceed as follows: The flat pieces 
of strip-steel are cut off to the desired 
lengths with an ordinary cut-off die, and 
the bending die is set up as in Fig. 3, 
using the punch C for the first operation. 
Should the funnels be much longer than 
the punch, the first bend is taken in the 
middle of the blank, then the ends, mak- 
ing three strokes of the press. The rea- 
son for doing this is, that if the bending 
were started from the end, an error, how- 
ever slight, would multiply to such an ex- 
tent that the funnel would leave the die 


FIG. I 


dropped into a funnel, both are placed in 
the die as indicated by the sketch and 
the punch is brought down, working from 
right to left. In order to proceed with 
the third operation, Fig. 5, we reset the 
die, turning the punch which is the same 
as in the second operation around as 
shown, also using the mandrel. This 
operation bends the high edge over far 
enough to bring it within easy reach of 
the closing punch shown in Fig. 6. Fig. 
6 shows the finishing operetion, which 
closes the funnel and takes out the slight 
curve produced by the uneven stretching 
of the metal in the first operation. In 
order that the mandrel will not stick in 
the last operation, which closes the metal 
firmly around it, the mandrel should taper 
slightly and should be greased occasion- 
ally. Before withdrawing the mandrel 
after the last operation, a light blow is 
struck with a mallet along the high edge 

















Press TOOLS FOR FORMING TUBULAR WORK 


in an uneven condition, or as the boys 
would say, “lopsided.” Should the fun- 
nels to be bent be very long, the same 
method is pursued and the bends are al- 
ways made from the middle of the stock, 
and are gradually worked toward the out- 
side. 

As this operation leaves the work in a 
somewhat uneven condition, owing to the 
fact that the stretching of the metal has 
been uneven, a flat piece of steel, the 
same thickness as the mandrel, is placed 
between the walls of the funnel and the 
jaws of a bench vise are closed down on 
the uneven places. This operation does 
not consume very much time, and the 
smallest boy in the shop can attend to it, 
holding the funnel with the flat piece of 
steel in his left hand, while working the 
vise-handle with his right. 

For the second press operation refer 
to Fig. 4: The inside mandrel, Fig. 2, is 


of the funnel, making it easy to with- 
draw. 

It goes without saying, that this method 
of forming these funnels can be im- 
proved upon to a 
proper kind of machinery is at hand. It 
may also be in place to state, that the va- 
rious operations require careful handling 
on the part of the operator or the r 
sult will be a considerable 
spoiled 


sideration, however, that many thousands 


large extent, if the 


amount cof 
work. If it is taken into con- 


of feet of these funnels have been pro- 
duced with this set of tools at a cost of 
I cents per foot, whereas the 
figure obtained equipped 
with the proper machinery was 4 cents 
per foot, it will be apparent that the 
handling of the work in the manner de- 
justified from a financial 


lowest 


from a firm 


scribed was 
standpoint. 


Jersey City, N. !. FRANK GREINER. 
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A Spiral Cutting Job on a 
Plain Miller 








The photo shows a spiral-cutting job 
we are doing on a Kempsmith plain 
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is held and the spur gear beneath rotate 
together, the latter meshing with teeth 
cut on the periphery of the master cam, 
and all turning on studs held in the top 
slide of the fixture. The stud C is 
the bottom slide, passes 


secured in 














CUTTING SPIRALS ON A 


milling machine with vertical attachment, 
by driving with a special indexing head. 
from 2 feet up to 9 
inches outside diam- 
15-degree angle. 


The spirals run 
feet in length, 3 
eter, 5 pitch, 11 teeth, 


We are cutting them at the rate of 1 
foot in 67 minutes, using a high-speed 
steel cutter. 


We expect to reduce this time to less 


than an hour per foot by putting a larger 


pulley on the line shaft. 

The special attachments were made at 
comparatively small cost and we think 
this makes a very efficient combination 
for producing this work. 

Moline, III. Witson P. HUuNT. 








A Cam Milling Fixture 








The accompanying line cut shows a 
cheap and efficient cam-milling device to 
vertical-spindle machine, 
or in connection with an angle plate on 
a horizontal-spindle machine for milling 
double-throw nut box cams. 

The blanks to be milled are held on the 
work spindle A with suitable 
clamps arranged to prevent the work 
from turning on the spindle. The rotary 
motion is obtained by means of the worm 
and The lateral 
motion is given by the master cam B. 


be used on a 


stops or 


worm wheel shown. 


The worm wheel upon which the work 











PLAIN MILLING MACHINE 
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Grinding Threading Dies 








The sketch shows a method of prepar- 
ing a threading die so that it can be 
ground without being split in two. A 
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Die ADAPTED FOR GRINDING FROM BOTH 
SIDES 

solid die when it becomes dull has to 


be split in order to get at the teeth to 
grind them, and this is not a very satisfac- 
tory way, aS you cannot even then get 
an emery wheel small enough to go be- 
tween the teeth. I have had quite a num- 
ber of solid dies which were dull and 
needed grinding, but we did not wish to 
split these, because it is very hard to line 
them up again. In order to avoid this 
we devised this new method. By grind- 
ing the slots with a disk emery wheel it 





















































A FIXTURE FOR 
through a clearance slot in the top slide, 
and into the slot in the master cam. 

As the master cam is made to revolve 
top the bottom an 
amount equal to the eccentricity of the 
slot in the master cam, thus giving the 
throw to the cam being milled. 

Cincinnati, Ohio. J. F. Mirri—cees. 


the slide moves on 





MILLING 


Nut--Box CAMs 


enables us to grind down the cutting teeth 
to about one-half the distance through 
the die, and by reversing this, the same 
operation can be performed on the oppo- 
site side, thus giving life to both sides 
of the die. We have found this method 
to be very successful. 


Chicago, IIl. JOHN M. Larson. 
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° DISCUSSION of the PREVIOUS re pe : 
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Gearless Positive Speed Chang- 
ing Device and Drafts- 
ae 
men’s Kinks 








I was much interested in the speed 
change described by H. M. Russell, on 
page 783, Volume 32, Part 2, but when I 
had puzzled out the action I was doubtful 
whether the velocity ratio would be con- 
stant during the whole revolution. How- 
ever, by reducing the mechanism to skele- 
ton form, as in Fig. 1, GAD and CBD 
being two positions of the links, it was 
easy to see from the properties of the 
circle that the angle A DB must always 
be double the angle AC B, i.e., in wiat- 
ever position the gear may be, the angu- 
lar velocity of the driver is always twice 
the angular velocity of the driven. 

It then occurred to me to make the 
apparatus quadruplex instead of duplex, 
as Mr. Russel! has done, and by put- 
ting the cranks all in the same plane, I 
arrived at Fig. 2. Here A is a crank 
carrying 
the 


disk keyed to the driving shaft, 
which 


four crank pins B transmit 





Fic. 1. DIAGRAM ILLUSTRATING RELATIVE 
VELOCITY OF MEMBERS OF GEARLESS 
SPEED-CHANGING DEVICE 
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Vv nist 


GEARLESS SPEED-CHANGING 
DEVICE 


force to the disk C on the driven shaft 
through four blocks D. By this means 
the sliding action of the blocks doing the 
mest work is made and conse- 
quently the efficiency higher than in Mr. 
Russell’s arrangement. In addition it 
appears to be a cheaper design. Of 
course, two similar movements could be 
coupled up in a case on trunnions to get 


less, 


Letters from our Readers showing how many Men of many Minds 
laok upon Various Subjects Opened up in previous Numbers 








Mr. Russell’s 4 to 1 forward motion and 
3 to 1 reverse. 

Such a gear could not be expected to 
have a very high efficiency, for even if 
it were provided with six crank pins the 
sliding action would be greater than in 
an ordinary spur gear, but it should be 
silent even after wear had produced a 
considerable amount of _ lash. 

With reference to T. Quay’s letter, 
on page 481, and vabhetoaat Sweet’s com- 
ments, on page 841, Volume 32, Part 2, it 
may console the former to know that l, 
at least, have made use of his suggestion. 
But I was not content with a loose piece 
of tracing cloth. I used my 45-degree 
celluloid triangle, as shown in Fig. 3. 

The quarter circles are sufficient for 
mest purposes. They are '4 inch apart. 
The outer circle is divided into degrees 
commencing from lines drawn through 
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IRIANGLE USED FOR PROTRACIOR 
| Coe 
un M t 
Fic. 5 TAPERED RuLes USED FOR 
DRAWING DRAFT, ETC 
the center hole parallel to the sides of 
the triangle. The lines are scratched on 
the underside of the triangle, the fig- 


ures stamped on the upper. Used as in 
Fig. 4, I find this a more convenient form 
of protractor than the usual one. The 
triangle is simply laid on any conveniert 
horizontal or vertical line of the drawi i, 
at the required angle and then trans- 
ferred with the aid of another T-square 
in any direction. 

I find the taper slip, shown in Fig. 5, 
a great help where draft is required to 
be shown on castings, but have 
ir used by others. I have a set of three 
for different tapers. They are laid upon 
the T-square for horizontal lines and be- 
tween the T-square and the triangle for 
vertical lines. 


not seen 


G. RATTENBURY. 
Rutherglen, Scotland. 





Dimensioning Detail Drawings 








With reference to the recent articles un- 
der the above heading, I should like to 
offer a few remarks or suggestions. At 
page 748, Vol. 32, Part 2, H. Pearman in 
trying to get to the “root of the trouble” 
“Are 





asks the very pertinent question, 
draftsmen sufficiently accainted with 
modern machine-shop practice -’’ A small 
] 
Al 2% a 
! £0,002" 
| | 
_ 
Bix aed _ 1.247 | .| 

1.25 
; | 
cl. 250, _ J 
A om Machs 
D!IMENSIONING DETAIL DRAWING 


detail drawing accompanies the query and 
the obvious they are not! 
For myself I would say that, if, 
to be inferred, “current machine-shop 
practice’ means the various methods of 
the various men, then it is not to be ex- 
pected that the draftsman can be suffi- 
ciently acquainted with it. His duties 
comprise the designing of the product, 
the making of the necessary drawings, 
and the dimensioning of the same. That 
the dimensions should be given in an in- 


answ_r is, 


as seems 


telligent manner goes without saying, 
also, they should be given in such a man- 
ner that the men may get to work with 
the least amount of trouble. 

To this end I would suggest that the 
foreman machinist be asked to assist in 
the checking of the drawings from time 
tc time. He will then see to it that the 
details are dimensioned in the way which 
will help him to start on the job in the 
quickest time. This will be, in a way, 


educating the various parties concerned. 


The draftsman will learn more of the 
methods of the shop, the foreman will 
have a better understanding of coming 
jobs, before he actually has the ‘landling 


of them, and the men themselves will be 
rendered more efficient, by reason of the 
coéperation or collaboration of their su- 
periors. This collaboration will be profit- 
able because, the foreman may sug- 
gest modifications in design which will 
enable him to handle the product in the 
most efficient manner with the plant at 
his disposal. 


also, 
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With regard to men taking fright at 
decimals, and spending time finding out 
the meaning of them, this would appear 
to be overstating the case, because if a 
dimension is given, as by the correspond- 
ent referred to, as a vulgar fraction with 
with a decimal tacked on, and a plus or 
minus sign +, if the man has to find 
the meaning of the decimal given in this 
manner, surety it should not be a difficult 
mattcr to read the whole dimension as a 
d-cimal. All he has to do is to forget 
what vulgar fractions are, read his deci- 
mal dimension from the drawing and then 
use his micrometer and obtain the same 
reading with that. I might here remark 
that if scales only were used which did 
not have binary divisions of the inch but 
were graduated decimally, the trouble 
would disappear automatically. 

Also, supposing a workman did not 
understand his drawing or its dimensions, 
cught he to start work? I should say not. 
His obvious duty would be to 
his foreman at once. 

To start work without an understanding 
of what is wanted is courting disaster. 
It comes to this, then, that the foreman 
should be the real link between the draft- 


consult 


ing rcom and his shcp, between the 
draftsman and the machinists. With a 
little tact and judgment this would be 


mutually advantageous. 

Mr. Pearman 
faver of dimensions 
A in the sketch; this, 
all right in some instances, would not do 
all all 
where there is a tolerance it is definitely 


expresses himself as in 
being marked as at 
although it may be 
for almost 


cases, as, in cases 


st2ted whether the tolerance itself is 
above, or below, the standard size. For 
instance, shafts may have their tolerance 


as at B, and holes may have their 
at C. 

It follows from this, that the best plan 
is to mark all dimensions decimally, with 
maximum and minimum dimensions, then 
has 


given 


tclcrance shown.as 


the workman knows excctly what he 
to depend on, just what his tolerance 
and whether above or below the standard 
the desirability 
be evident, the 
foreman will be able to impart to the 
draftsman some of his knowledge of his 
methods, material and men. 
WILFRED GEORG! 
Manchester, England 


Here again of col- 


size 


laboration will because 








Design of a Chuck Key 








F. Reuter’s statement on page 565, Vol- 
32, Part 2, that he increased the 
strength of the chuck key by his method 
He really decreased it. Solid 
square girders with two of the sides ver- 
tical are 


ume 


is wrong. 


1.444 times stronger than similar 


girders with one diagonal vertical. The 
wrench which broke was 41 per cent. 
stronger than the one which was made 
later 

Madiscn, Wis. C. M. CONRADSON. 
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Machining an Automobile 
Cylinder 











On page 857, Volume 32, Part 2, of 
the AMERICAN MACHINIST, james MclIn- 
tosh states that the ideal condition would 
be to finish the bore of a cylinder at its 
working temperature, but that being im- 
possible, we may be safe in assuming the 
nearest approach to that condition as 
best. I can hardly agree with Mr. MclIn- 
tosh as to this ideal condition being an 
impossibility. I propose to circulate 
water through the jac!:et of the cylinder, 
the temperature of which is to be the 
same as it is in the radiator under aver- 
age conditions. The keeping of the water 
at an even temperature while circulating 
through the cylinder can be done by a 
little experimenting. 

A very well known British automobile 
manufacturer whose output of cars cac 
year is among the largest in England, 
has used and, as far as I am able to 
leern, is still using this process in the 
following manner: The cylinders are 
first rough bored without any water pass- 
ing through the jacket, then the cylin- 
ders are transferred to a Heald cylinder 
grinder for finishing. It is during this 
grinding that the water is circulated 
t-rough the water jacket at the desired 
temperature which, must be 
kept constant. 

It is understood that the cylinder after 
being rough bored has all the machine 
work and assembling done on it in order 
to make the necessary connections to the 
water jackets for the water circulation. 
This would probably appear to be a 
disadvantage to some manu‘acturers, in- 
asmuch as it necessitates rcturning the 
cylinder to the department 
after being assembled and tis increases 
the of manufact somewhat. 
But I think the results obtained will pay 
well for the extra cost of manufacturing. 


of course, 


erindi-e 


ring 


cost 


I beliewe there was an article in the 
AMERICAN MACHINIST a few years ago 
about this particular concern and its 


process of grinding automobile cylinders. 
Cleveland, O. A. W. RITTER. 








Gyrostatic Action of a Bicycle 











I was pleased to see Mr. Long’s letter 
on page 787, Volume 32, Part 2, explain- 
ing the true principle of steering a bicy- 
but I think he makes a mistake in 
describing the acting of the principle. He 
says: “. . . . he moves a little to left 
side of the saddle. This causes the frame 
to tip a little to the right. Ri 

To make the frame tip to the right the 
weieht must be put on the right of the 
saddle. If Mr. Long will watch a cyclist 
rounding a corner he will see that he 
leans toward the inside, the same as the 
frame. 

In connection with this principle I 
might call attention to the roller skate, as 


cle, 
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in this case there is no other methcd of 
steering. Each pair of wheels is pivoted 
on an axis inclined down to the middle 
of the skate. If the weievht is put on the 
right, the lower part o the axle of the 
wheel moves to the right relatively to the 
skate. 

As the axis about which it turns is 
inclined, the wheel in so doing also turns 
about an imaginary vertical axis and so 
the axles of the two pairs of wheels con- 
verge to the right. An examination of any 
pair of roller skates will make the ac- 
tion clear. FERNO. 

London, England. 








Wages, Hours and Cost of 
W ork 








The article on page 919, Volume 32, 
Part 2, by Dixie I think has opened up a 
good field for discussion. His experi- 
ence with the toolmaker is one that al- 
most all foremen and superintendents 
have been through at some time or other. 

But take, for instance, the mechanic 
wno has been educated to do his work 
accurately and spare no pains in. put- 
ting a fine finish on it. Such a man is 
able to hold his job only because he 
is capable of doing this. The finishing 
becomes as important as any other part 
of the work. 

If for some reason or other he gets 
into a shop where nothing but accurate 
work is required and all polishing and 
fine finish is condemned, he has got a 
mighty hard “row to hoe.” 

There are men who are able to do both 
classes of work, but they are few and 
far between. Because a job glitters and 
sparkles like a 50-cent diamond is no 
sign that it will fill all requirements in 
a mechanical way. I was at one time 
working in one of the large factories in 
the East making a line of machines re- 
quiring interchangeable parts, necessi- 
tating the building of numerous jigs and 
fixtures. One morning we had a new 
toolmaker on the job and from his ap- 
pearance and kit he sure looked the part 
of a first-class mechanic. 


The first job he got was a drill jig 
which, from all outward appearances 


while building it, looked as though he 
was there with the goods. When done it 
was polished and frosted and I believe, 
if I remember rightly, the screw-driver 
slots in the screws were all in one direc- 
tion, but oh, my! when that job wes 
checked up it was a fright, and fit for 
the scrap pile only. 

To get back to the original subject, 
will say that to get hold of a man who 
is really a good all-around toolmaker and 
can adapt himself to any class of work 
from the accurate, firmly finished job, 
down to a quick, rough makeshift is very 
difficult, at least such has been my ex- 
perience. 


Buffalo, N. Y. A. DANE. 
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The Ethics of Memorandum 
Making 








On page 784, Volume 32, Part 2 of 


the AMERICAN MACHINIST, Graphic ex- 
presses a desire to exchange views on 
the above interesting subject. Here are 


mine plus my experiences: 

First, I tried a small note tablet glued 
by the back to my desk so that it was 
always in place and so that filled sheets 
could be easily torn off. This was all 
right as far as it went, but it didn’t go 
far enough. I was ambitious and desired 
to group and index my notes as well as 


to record them. I replaced the tablet 
after a time by long slips of foolscap, 


with headings, clipped to my desk under 
epring oil covers, and this lasted me till 
I fell a willing victim to the siren charms 
of the “tickler” system. 

iy “tickler” 
covered pamphlet box containing two sets 
cf tabbed guide cards headed with the 


was a 6x9-inch cloth- 


names of the various departments and 
ofticials in the factory. The sets were 
alike in heading but of different color, 


one being for urgent notes. Notes were 
made on loose slips and dropped behind 
thcse cards according to subject and de- 
gree of Here at last, thought 
I, is an almost perfect elegant, 
tidy and elastic, capacious yet portable 


urgency. 
system, 


When about to see Mr. Blank or to 
visit shop 3, all I had to do was to go 
armed with the sheaf of notes from be- 
hind the Blank or No. 3 guide cards. 


What could be simpler? But, somehow 
it didn’t work 


One objection was that a glance into 


the box would not reveal its contents, 
he notes had to be removed and ex- 
amined. Further, the nonurgent depart- 
ment soon became choked with memo- 
randa of things partially settled, things 
indefinitely postponed and things that 


never would be settled. Some notes were 
difficult to classify and hard to 
find; and thus they were lost, for if one 
knew what note to look for, there had 
been no need to have made it. In short, 
I found “out of sight out of mind,” and 


hence 


that the easiest way to overlook a mat- 
ter altogether was to consign the note 


to my tickler which obstinately refused 
to do any tickling. 

Disappointed working, I at 
last dropped it, but with reluctance, as 
I felt there was good in it if 
could have got on together. Far be it 
from me to cast all the blame on the 
tickler; perhaps it was a case of in- 
compatibility of temper. I used to call 
it names for sulking and withholding in- 
formation, while the stony silence if 
maintained only served to irritate me 
further. 


with its 


only we 


Then I tried trays. I secured six 
trays and labeled them as were my 
evide cards. These would receive not 
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only notes, but a bundle of letters, a 
casting or a tool concerned in the mat- 
ter to be discussed or written about, and 
were an advance on my 
Also, the more 
easily and reached. Whether Mr. 
Blank came to see me or ! went to see 
Mr. Blank made no difference; in the 
latter case I merely collared the Blank 

took it with 


to this extent 


tickler box. notes weve 


seen 


with its and 
and I am 
scheme was a good one and ought 
te have worked. But it didn’t. 

My tickler had been 
secretive; my trays were frank and 
cpen They embraced than in- 
tended. Tools and parts which had no 
business there strayed them, and 
fate in the guise cf an office boy made 
mysterious and puzzling rearrangements 
Thus I frequently got 


contents 


still of opinion that my 


tray 
me, 
tray 
too close and 
too 


more 


into 


of their contents. 


half way through a report to Mr. Blank 
only to find that it s*ould have been 
made to Mr. Dash. When my tickler had 


and filed my 
it read: ““Cau- 


failed previously, I made 
first note on note making: 


tion—A notebook or box must be easy 
of access.” 
When my trays followed my tickler 


out of my sight, as they very soon did, I 
made my second note on note making; 
it read: ““Caution—A notebook or box 
must not be too easy of access.” 

This was when I took up the 6-page 
pocket folder with inserted sheets de 


scribed by Graphic, for whom I can’t 


what is in 


help feeling sorry, knowing 
store for him. I was attached, in two 
senses, to this folder for some months 


but after much physical effort and 
mature reflection I abandoned it and now 
mend it except its 


see nothing to reccm 


capacity when carried the person to 
ward off an assassin’s ‘:nife. It 
quite a package and I should certainly 


Barcelona. True, as Graphic 


forms 


Says, it is not mz trouble to change 
filled sheets for bla ones when you 
have the others handy-——which is gen 
erally when you don’t want them. But 
experience has shown me, and will yet 
show Graphic, that the ideal system must 
give no trouble at all. It must be self- 
supporting. Human nature is weak and 


memorandum 
which require 
fail immedi- 


nine out of ten systems of 


making or clipping filing 
pericdical preparation 


will 


ately. The tenth will succeed partially 
in strone hands 
At last after vears of endeavor I have 


assist- 
per- 
So simple is it, in- 
inclined to 


system demanding no 


user and as 


evolved a 
ance from its 
fect as it is simple. 
deed, that scoffers 
call it no 

But what care I = 
when his lady friends warn him that note 
making will weaken his memory, so shall 
I smile at the But, untike 
Graphic, I Fave no “moments of doubt.” 
Now. a child and a wise man may reach 


grateful 


may be 
system at all. 


As Graphic smiles 


scoffers. 


the same goal by opposite roads and in 
like manner some of your readers who 
have hardly given a thought to this 


stupendous subject may have instinctive- 
ly adopted 
“after many 
ful. 


This is my 


only come to me 


Let them be 


what has 
days.” 


thank- 


system which I offer as a 


serious and satisfactory solution of the 

problem: | 

scrap paper and lay it on my desk under 

Sometimes I pin it ther I 
When settled, | 

it and drop it into a thing called a wast 


never fails 


make my note on a piece of 


my nose. 


can’t miss it crumple 


paper basket. It 

Enshrined in my heart is my third 
note on note making: ‘“‘No book or bo 
necessary.” 

Leicester, Eng A. T. Leas 











Lubrication and Accuracy 








A striking proof of Mr. Godfrey’ 
places where a 


to be found 


that there are 


lubricate is 


tention 


lubricant won't 


in the Hammond typewriter You cre 
warned not to oil the type-shuttle race 
If you do, it will “drag” and fail to 


register properly to correspond with the 


key struck, or fail to fly back when re- 
leased. \ lubricant on the knife bear- 
ings of delicate balances would, I| think 
cause trouble. 


By the way, ‘Unnecessary 
Accurecy,” isn’t the 
at 100 pressure 


cast-iron cylinder 


speaking of 
statement that stean 
pounds turned into a 


vives a temperature 











of 377.6 degrees Fahrenheit, rather un- 
necessarily accurate’ Isn't it possible 
the heat might actually be 377.4, or 
mavbe only 350: I presume 377.6 is 
what it ought to be, but is it-> 

New Yor! R. J. HEARN 

Foot Feed for Drills 

A rec t article « tn root tnoa of 
feeding the drill recalled an expcricnce 
I had once with a full-sized machine 


where the: feed was produced in a sim- 


ilar manner. Constant breakage of drills 


had made this machine notorious and 
after looking into the matter we decided 
that the arangement of feed levers was 
at fault 

This method was abandoned avd a 
lever feed th rack and pinion substi- 
tuted, the rack being screwed on the 
sliding head and the lever pinion beari-g 
on the machine face. 


This proved successful and seems to 
be a confirmation that the “pull” is more 
“push.” This method 
very handy in itself as it 


hands free. 


sensitive than the 
is, of course, 
leaves both the 


Leicestershire, Eng. ERNEST Met 





Drills and Their 
Tangs—Experience with 
Accurately Fitted ‘Taper 

Shanks 


‘Twist 








I have read Mr. Halsey’s remarks on the 
above subject on page 26, Volume 32. 
Part 2, and should like to say that, after 
re-reading my remarks on page 774, Vol- 
ume 31, Part 1, I am still of the firm con- 
viction that sidetracking in search of keys, 
patent sockets, etc., will never obviate the 


trouble with the tangs unless the root of 


all the trouble is remedied, by making the 
spindle hole and twist-drill shanks an ac- 
curate fit for the Morse gage and there- 
fore for each other. 

My remarks referred to 
fully the conclusions arrived at after long 


explain very 


experience and I make bold to say that 
given an indifferently fitted taper shank, 
the Sellers system key will be useless un- 


ss when the drill is at work. Take the 

es cited on page 774 above referred to, 
if the drill is in either of these conditions, 
shank will have traveled far enough 
to have only a slight hold on the key and 
nay even travel far enough to get away 
Will Mr. Halsey 
say what will happen then?’ If he al- 


shank is an ac- 


from the key altogether 


ways arranges that the 
curate fit then I reply that the key is 
useless for driving purposes as friction 
will drive all that the drill is able to 
will prevent the 


take The key, however 


ng damaged in 


from be 
actly the same way that the tang will 


question which is the 


and no one will 
cheaper to make. I have drilled many 
holes in cast steel with a 14,-inch drill 
which had no tang, it having been twisted 
off in the 


and the holes wer 


manner indicated on page 774 
drilled to determine 

hether the buyer or the seller was to 
stand the cost of a renlace claimed 
} 


ment, 


ecause of the twisted key 


} 


I am rather disappoint that the mal 


ers of twist drills have not y seen their 

to give us the benefit of their opin- 
ions or the results of any tests they may 
have made in this direction. Perheps the 


will now engage in this discussion for t! 
benefit of your readers A draw-bac! 
bo't or something of this nature is th 
only real solution of this dificultv, com 
bined, of course, with accurately fitted 
shanks, as they would do away with the 
tang on the drill and also the cotter hole 
in the spindle. They would lock the shank 
firmly to its taper seat and make it im 
possible for the drill to move forward in- 
they would 


dependently of the spindle; 


save much tear and wear on the drills 
themselves, for who has not seen 2 newly 
sharpened drill driven home into the 
spindle by the flat side of a hand hammer 
or by thumping the drill and spindle 
against the work by the wheel or lever 
of the machine resulting in the drill hav- 
ing to be taken out again and returned 
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t? the store as unusable owing to a chip 
being knocked out of the point? 

I am discussing the question in all 
seriousness as my conclusions have been 
firmly fixed in my mind after dezens of 
tests made with a view to eradicating 
some opinions on this subject as well as 
to properly allecate the blame for the 
twisting and abusing of the tangs on the 
ends of twist drills and I should also say 
that in decided 
whether the maker or the user was to 
bear the loss of the ruined tang. In view 
of these experiences it seems to me to 
be a useless preceeding to make a multi- 
other tool be- 


most cases it also 


plicity of chucks cr any 


cause of the unsatisfactory working of 
any one element which, if properly looked 
into and attended to, would right the 
trouble itself. 


I herewith place before your readers 
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It was decided to make taper 
reamers and gages for the Nos. 1, 2 and 
3 sizes, Figs. 3 and 4 (as although the 
taper is to the Morse angle the sizes are 


the arbor. 


at variance with Morse standard taper 
sizes) then the arbors were made an ab- 
solutely correct fit for the gage, leaving 
the gage '< inch from shoulder of col- 
lar. Reamer No. 4 was then put into 
the hole in reamer body No. 2 to clean up 
the hole to correct angles of taper. After 
this, if necessary, a certain amount we 
taken off the slotted end of the reamer 
body and the slot was deepened to leave 

-inch clearance between the end of 
reamer body and the shoulder of the ar- 
ber. When*put into use the reamer body 
firmly home on the arbor, 
leaving about 1/16 inch clearance between 
end of body and shoulder of arbor also 
16 inch clear of point of 


was driven 


leaving slot 1 
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FitTED TAPER SHANKS 
1 recent instance which compares favor- driving feather, the feather ‘ein 


ably with my former experiences and 
which may prove interesting 
Figs. | and 2 show a well known type 


idjustable-blad reamer and arbor, 


the hole in the reamer being made to tho 
Morse taper and the arbor tapered at the 
nd to suit the hole. The festher shown 

in easy fit in the slct in the reamer, 


nv on the twist dri'l, sup- 
On the Nos 
1, 2 and 3 si-~s of arbors and reamers, 


nhle 


ind is, like the t 
pesed to he!p in the driving. 
in reaming 
iron, 
‘ 1s not twisted right 
ot of position, destreying the slct in the 
‘rbor in its travel, then the slot in the 
reamer itself g2ve out and it was some 
time before the real condition of affairs 
was understood. Then it was found that 
the hole and ai:oor were net perfectly 
correct on the angle of taper, throwing a 
good deal of the driving on the feather. 
In some cases also the reamer went right 
home and butted against the shoulder of 


even c2st 


free on sides of slot also. | . 
not yet seen one of these preperly fi.t2d 
reamers twist or shear its feather nor 
move into position to require any assist- 
ance from the feather in driving 

In fect, the reamer holders became so 
solid with the arbor that the drift, Fig. 5, 
wes meade to separate the reamer from 
the arbor, being inserted between the col- 


fectly 


lar and arbor and doing its work per- 
fectly. They were made from cast steel, 


ind tempered to straw color. All new ar- 
bers and reamer holders are tre2ted in 
the same manner and whereas before, 
there wes a feeling of distrust whenever 
any of these were put into use, because 
of our former troubles, this feeling is now 
completely gone as the methods cdopted 
have proved so successful in obviating 
any trouble in this direction. Surely this 
case is conclusive enough to warrant the 
opinion that the friction set up by a good 
fit is able to do all the driving. 

Through long use and, it may be, the 





- 
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fitting of new blades, it often happens 


that the slots in the mild-steel body 
which hold the blades become a shade 
easy for the blades, resulting in their 


creeping up the body through end pres- 
sure and, of course, reaming the hole too 


large. To get away from this trouble a 
cast-steel hardened roller, Fig. 7, was 
ade, the convex form of which was 


made of a larger radius than the concave 
grooves in the holder, Fig. 6. The holder 
was then placed on an arbor between cen- 
ters and supported at certain parts of its 
length, the grooves were then spun with 














the roller, making a slack-fitting blade 
into a thoroughly reliable blede. 
Dalmuir, Scotland. ROBERT BROWN 
Home Training for the 
Prospective Engineer 
It is with considerable interest that | 


read what is said in your valuable 


paper 
in regard to the trade schools and why 
the manufacturers dislike the ollege 
graduate All that has been said on the 
above subjects I have seriously con 
sidered and, to say the least, it has got 
me into a serious tangle. Some sa} 
that our schools are not what they ought 


Germans have got us beat 


to be, that the 
and that we 


are b 


hind the times to a 


considerable extent when the mechanica 
colleges or trade schovuls of most any of 
the European nations are considered 

What caused me all this 
that we (that is, Mandy 


son whom we have been thinking of send- 


has worry 's 


ind I) have a 
to one of these trade schools, or possibl 
one of the bigger ones where 
to be a mechanical engineer or some 

thing like that When I that the 
manufacturers do not want graduates un- 


they learn 


read 


til they have been out of school for at 
least two years, that they are consider- 
able bother to their employers, I was 


indy 


paper awa\ 
find it; but, 
next that I was 


troubled and, as I did want M 
to see these things, I put my 
thinking that she would 
surprise, she 
trying to hide something 
when she gets that notion she will look at 


not 


not 
to my got 
from her, and 
everything and read it too. I read some 
of them to her and told her that th 

were only critics’ opinions. She felt bet 


ter and I do not lock for any mor 
trouble from her. What is worrying me 
now is that should we have to borrow 
some money to pay a part of his ex- 
penses, and if the manufacturer does not 
want him for two years after he has 


graduated we don’t see much chance for 
him to commence to repay us for at 
least seven years after he has started in 
college. We would mind the finan- 
cial part so much but, when we think that 
the man whom we have been fitting him 
for does not want him until someone has 
trained him for two years, we begin to 
think that we had better have him learn 
a trade. 


not 
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When | what some of these col- 
lege professors say about the students it 
makes me think of Mandy. She believes in 
having the boy do his own thinking and 


when she tells him to do some work she 


see 


stands and watches him. When he fails 
to strike the right place she will light 
in and show him how by dcing the task 
With me it has been different. I believe 


that a boy should do his own work as well 


as his own thinking. This has also led 
up to trouble as the boy has got to think- 
ing that all that is necessary for him to 
do is to do the thinking and leave the 


work to take care of itself, so I seem to 
be having the 

What strikes 
not seem to be 


it school and at home 


troubles ssor 


of the prof 
most is the fact that 
the boys ,do much dif 


ferent in their lif 


If they know how to put up shelf and a 
clothes line, or repair a broken piece 
furniture, refinish the piano, repair th 
telephone and put in a new fuse after 
each electric stor thev will succeed 
school and thereafter Mandy objected 
to having the boy do such work, but after 
he was 14 I resigned as being the head 
of the house and placed tl duties of 
father on him e to t buying of tl 
coal; in fact everything that had an 
work attached to it was placed on h 
shoulders, and it does strike me that | 
will be one of those engineers some dai 
If the manufacturer is going to place h 
at a disadvantage by wanting s« Oo 
to take him for first two yvears after 
he is out of schocl, then » think that 
he had as well go in the shep and ta! 
his chance of tting to top with ft 
rest of them As Ia S( hat hort 
in book learning I a clined to thin! 
that the thing to d to send the boy to 
school If he could but appreciate tl 
need of having ducation I presun 
that we would not ive tl troubles of 
the professor in getting him to take hold 
in school, neither ould it be necess2r 
for us to Sorrow money to pay his 
ticn. He is new going to school and 
king S15 per month which, if proper! 
cared for, might be the means of paying 


his own tuition 


If he does not do this 


———_ 


A ho is to 


If he does not know the worth of a dol! 
lar when he enters college will it be his 
fault or mine’ If he gces to college and 
the professor thinks that the boy should 


two irs in the shop. is it 


Do I not 


' 


have one or 


the boy’s fault or is it mine = 


have an opportunity to teach him t 
Again if 
know 
a piece of wood work, sharpen th 
repair the hydrant, half sole his 


common things - when he en 


how tc 


c 


ters college he dees not 
mower, 
shoes, whose fault is it 

We 


boy is of 


idea that the 
other than 


sometimes get the 
but little 
to do the things that we do 


very 


use 
not want to 
do, and we allow him to grow into man- 
hood, and be who has book learn 
ing but none of the practical things of 


this life that produce self reliance and 


a boy 


gy 


judgment As a result when he gradu 
ates from our best schools he is not 
wanted; not from the fact that he does 
not know the more difficult things but 
from the fact that he does not know the 
simple things that are essential to his 
success Now I do not expect anyone 


to copyright my method but 


I managed him. | do 


to ask me 
1 will explain how 
not expect to have to borrow any money, 
do I 


neither expect to be obliged to place 


him in the shop for two years after he 
has graduated, in order that he may be 
of value to the manufacturer 


The way that I went at it was this: If 








there was loose board somewhere about 
the place, I always managed to find it 
first I would take the boy, show him 
the d ct in the fence, ask him how h 
would lik to have anyone know lat he 
was Tf g the place that and try 
to appea is pride I 1 learned 
yf i” T Ow! cot l ne i 1 
1 I i t he should share t 
cret \ t so could drive a 
nail straight and his shoes needed son 
new j ! ir bottoms, he was taught 
that it was ssary for him to learn to 
ipp ide in the proper place. He 
i \ definit amount of work to 
do fro I blueprint; he was and is 
{ blueprints of nery, so thing 
t is seen and is instructed to lo 
cate each part. He received no help from 
J i searc I I lf 
He j rmine wher s s 
piete s b tal t to! 0 ] 
udg t A t iw } 
to do \ ult I do not cif 
that it Ye necessary for to entet 
shoy tor s shed his 
Te) t t b cessar 
for h oO ivi irs in the 1p 
befor anufacturer w vant him 
H s sn things, it now up to 
1 te t th rger G the bo ’ 
chanc ( co i valuabl in b \ 
y onsideration that we vould 
, 5 
port, | Ge && 
In paper tf id betore the Ohio SOC! 
t yf Mechanical, Electrica! and Stea 
Engineers dealing with t power costs 
for factories it is stated that the steam 
onsun ptior ot =f i pun ps is often at 
ast fiv it required | large 
central S driving generators for 
supply ner » motors for doing the 
Sa work, and in extreme cases, with 
g lin of steam pipe and intermittent 
rvice, the steam consumption has been 
found to be ten times what would have 
been required by central units for the 
same service In discussion the results 
of an investigation were reported which 


showed that the cost of operating a cer 
tain boiler plant for steam heating alone, 
in the time, nearly equal to 
the cost of running the plant for both the 


and the 


winter was 


motor service service 


combined. 


heating 
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A Newspaper Lie That 
Might Mislead 








A couple of weeks ago the newspapers 
published a made up story of a $15,000,- 
OOO merger of trade papers that included 
the three papers of the Hill Publishing 
Company. 

The New York American, a Hearst 
newspaper, called up our president, Mr. 
Hill, said they had the story “from a 
reliable source” and asked if it was true. 

Mr. Hill declared that it was not true, 
he had not been asked to go into any 
such combination and would not go if 
he was asked—yet they published the 
story—_some of the papers even adding at 
the bottom of the article Mr. Hill’s denial. 
The sensational heading was allowed to 
stand, however. 

This illustrates how much newspapers 
care for the truth—they only want the 
sensation. 

Now comes a so-called trade paper, 
The Paper Trade Journal, taking us to 
task for “going into the hands of Wail 
Street,” and abandoning the things that 
“built up our papers.” 

This editor has seateatis and edits his 
paper from a soft chair and his im- 
pressions received in doctored form from 
the daily papers—he did not even take 
the pains to call up and inquire. He 
says, “Naturally the whole story is denied 
by the men concerned” and intimates dis- 
aster when subscribers and advertisers 
learn that outsiders own the paper, etc. 

We need hardly assure our readers that 
this whole story is a malicious falsehood. 

That the Hill papers at least have gone 
into no combination. 

That all our stock is owned by em- 
ployees and one ex-employee of the con- 
cern. 

That Mr. Hill owns an overwhelming 
majority. 

And intends to keep 

This concern has been built up on 

line of minding its own business and 
making the best newspapers that it 
knows how in the trades it represents. 

This policy will be followed in the fu- 
ture as in the past. 

We shall “do things” in the publishing 
line, and “do them first.” 

This is now the largest independent en- 
gineering publishing house in the world 

and the whole force from the old man 
to the last recruit have a pride in keep- 
ing it there. 

The only “merger” we will ever go into 
is one that we own and control. 
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Vibration as a Factor in 
Cutting Metal 








Most of us recognize the effect of 
vibration to a greater or less extent and 
yet, if some of the statements made are 
correct, we da not fully realize the im- 
portant part it plays in all our cutting of 
metals. 

The experiments of Hans Renold in 
England, showing the advantage of a 
chain over a belt drive due to the con- 
stant pull rather than the possibility of 
the intermittent efforts of a belt, were 
startling but conclusive. These, how- 
ever, led many to the conclusion that 
belts were necessarily bad and that any 
method of positive driving must be better 
than belts. This encouraged the advo- 
cates of gears for all kinds of drives, 
and was used as evidence that the a 
must be laid aside in practically all case 
of machine designing. 

Careful students of the question, how- 
ever, look at this differently and contend 
that gears and chains are not alike in 
action, and that a train of gears will not 
give the steady pulling action of a fast- 
moving belt of sufficient width. They 
contend that in the case of a large end- 
milling cutter, larger than the width of 
the work, the shock of striking the work 
is greater with a gear-driven machine, 
especially one that has been in use for 
some time, than with either a chain or 
belt. The case of the lathe is cited, it 
being claimed that a tool will last longer 
with an open belt than where the back 
gear is used, provided the speed is right. 

Any back lash, whether with gears or 
chain, produces vibration and, as has 
been shown in many experiments, vibra- 
tion is fatal to the life of any cutting 
edge. This is claimed to be one reason 
why high-speed cutters do so much more 
work on geared machines; they stand the 
vibrations longer than a carbon cutter. 
Machines driven by powerful belts and 
without gears are said to do practically 
as much work with carbon cutters as 
others do with the high-speed cutters, 
owing to the absence of vibration. How 
far this holds true in everyday work is 
yet to be determined, but it is a factor 
worth looking imto, and almost every 
shop can do a little experimenting so far 
as keeping track of results is concerned. 

This is simply in line with the reason- 
ing put forth several years ago by M. 
James Hartness in his “Evolution of the 
Machine Shop,” from which we quote but 
a single sentence: “The greatest edge- 
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destroying action is side motion or quiv- 
ering, which in most extreme cases may 
be heard and felt.” 

Quivering or vibration, even to a very 
small degree, prevents the use of keen 
edges on tools, which might easily stand 
a heavy direct cutting strain, but are 
broken by a very slight side movement. 
Whether the back lash due to wear of 
gears causes a destructive vibratory 
action on the cutter or not, can readily 
be determined by a series of experiments 
that are not difficult to make, as it only 
involves the results obtained from cutters 
under both conditions. It is needless to 
say that in any such extreme care 
should be taken to have both machines 
of equal power and not to select a belt- 
driven machine with a belt which is sure 
to give the intermittent action found 
so destructive in the Renold tests. 

What we are after is not the superior- 
ity of any special make of machine, but 


test, 


to know which is the most efficient 
method of driving milling and other 
cutters. 








A Gleam of Hope 








President’s message to Congress 
law’s 


The 
contained a section devoted to the 
delays, in which he refers to such delays 
in our courts as and barbarous. 
His recommendation is that legislation 
be provided giving him authority to ap- 
point a commissicn “to examine the law 
and equity procedure of the Federal 
Courts of first instance, the law of ap- 
peals from these courts to the courts of 
appeals and to the Supreme Court, and 
the costs imposed in such procedure upon 
private litigants and upon the public 
treasury, and make recommendations 
with a view of simplifying and expediting 
the procedure as far as possible, and 
making it as inexpensive as may be to the 
litigant of little means.” 

Our interest in this, here, is its possible 
bearing on patent litigation. We are pre- 
pared to assume that President Taft will 
be provided with the legislation that he 
has asked for and that the commission 
will result. Whatever good 
improving the legal procedure of Federa! 
Courts will be so much done in simplify- 
ing a part of our patent procedure. In 
that there is a gleam of hope. 

Yet this is little more than a gleam. 
What is needed is a most thorough over- 


archaic 


ensues in 


hauling and investigating of the entire 
patent procedure and patent system. 
With the fundamental principles upon 


which our patent privileges are founded 
and with tre fundamental law that shapes 
those principles into rules of procedure 
we have no quarrel. It is the adminis- 
tration of those laws as worked out in 
our present patent system that needs to 
be criticized, attacked and changed. 

In 1836 public opinion had sufficient 
force to cause the establishing of a Con- 
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gressional committee to investigate the, 
then, patent law and Patent Office. On 
this committee’s report Congress passed 
the patent law of 1836 and from this law 
our present statutes are a development. 

If investigations and improvements in 
legal procedure are to have an important 
place in the program of the present Fed- 
eral administration, is it not time to de- 
velop a united, vigorous protest against 
certain phases of our patent system, and 
demand an investigation by some prop- 
erly constituted commission > 








New Publications 








HANDBOOK FOR MECHANICS. By F. E. 
Smith. 328 pages, 5x7'2 inches. 127 
illustrations. D. Van Nostrand Com- 
pany, New York. 51.50 net. 

As stated in the preface, this is a text- 
bock explaining established rules, which 
is done in the usual way, and while some 
of the problems take on a mechanical 
aspect, the plowing of and the 
walking of so many miles a day are 
used as examples for the shopman who 
may have never seen a plow. 

The book explains mensuration, spe- 
cific gravity and has a small section de- 
voted to the mechanical powers, all of 
which are illustrated by simple diagrams 
which help to make them understandable. 
Beams and the strength of materials are 
also treated in a general way and should 
prove of value to the man who wants to 
advance along this line of work. 


acres 


) REPETITION 
Spinney. 91 


DRAWINGS FOR MEDIUM Sizi 
Work. By R. D. 
5x8'.-inch pages; 40 illustrations 
and several tables. Spon & Cham- 
berlain, New York City. Price, $1.50 
net. 

This little 
while chiefly 
engineers who 
preparation of detail drawings on repeti- 
work,” will also be of interest to 
others, both in the drafting room and 
shop, as it contains considerable in- 
formation on the laying out and handling 
of repetition work and many helpful sug- 
gestions on the subject of interchange- 
ability in shop products, although 
cheaply made rather than absolutely in- 
terchangeable parts have been chiefly 
considered. Its scope is suggested by 
the chapter heads which are as follows: 
Drawings Generally; Standard Lists; 
Indexes; Tolerances; Dimensioning; 
Notes on Designing for Repetition Work; 
Drawing Office Routine. 

One of the most useful of these chap- 
ters is that on Tolerances, which takes 
up in detail an explanation of limits and 
tolerances for fits, 
with reference to different types of gages 
used and numerous examples in practice 
showing actual limits and tolerances re- 
quired for specific cases. 
feature of this chapter 


book by an English author, 
intended, as he “for 
supervise the 


says, 


wish to 


tion 


various classes of 


An important 


oF 


is a series of tables giving limit dimen- 
sions which have actually been worked 
to in manufacturing automobile parts. It 
should be stated here that throughout the 
book the examples referred to are con- 


fined to automobile parts which consti- 
tute excellent illustrations of medium 
sized repetition work. The chapter on 


Dimensioning will also be of interest, 
as it points out ways of figuring drawings 
so that they can be readily worked to 
in the shop and with the least possibility 
of error. 

Chapter 6 is a suggestive one to the 
designer, its 40 pages being filled with 
and general information on laying 
out work for the economical handling of 
material parts; finishing of shafts 


notes 


and 














and other members; design of flywheels, 
castellated shafts, gears, etc.; applica 
tion and saving of hand work: use of 
special tools; commercial assembling. 
den , 
| € rsonals 
Items for this « nure solicited 
A. A. Parmenter, for a long time with 


the Ames Iron Works, of Oswego, N. Y.., 
has accepted a position with the Barnes 
Gear Company, of that city. 

W. B. 


engineer of 


Engler, formerly assistant chief 
the Reliance Motor Truck 


Company, Owosso, Mich., has assumed 
the duties of superintendent of the plant. 
L. H. Thullen, who has conducted a 


consulting practice in electrical engineer- 
ing in New York City, has recently ac- 
cepted the position of chief engineer to 
the Triumph Electric Company, Cincin- 
nati, Ohio 

George W. Brill and Horace C. Gard- 
ner have formed a partnership for the 
purpose of conducting a consulting en- 
gineering and architectural practice, wit) 
headquarters in the Marquette building, 
Chicago, III. 

Paul Stoner 
the Landis 
recently 
Cleveland 
panies, has recently 
of the American 
Providence, R. I. 


connected with 
and 
Allis-Chalmers 


Machinery 


formerly 
Tool 

the 
Automatic 


Company, more 


with and 
com 
entered the employ 


Emery Wheel Works, 








John H. Lidgerwood 








John H. Lidgerwood, vice-president 
and treasurer of the Lidgerwood Manu- 
facturing Company, died at his home in 
Morristown, N. J., on January 1. 

Mr. Lidgerwood’s connection with the 
firm dates back to its inception. He 
entered the employ of the _ historic 
Speedwell Iron Works, Morristown, N. J., 
in 1858, and later, upon the organization 
of the Lidgerwood Manufacturing Com- 
pany, he became associated in its man- 
agement, which he pursued until the time 
of his death. Mr. Lidgerwood was 80 
years old. 
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KANEW TOuLS and MACHINE SHOP APPLIANCES 
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A Wrench of Few Parts 






wo 





This wrench is made up of two drop 
forgings and a drawn steel sleeve of 
seamless tubing, a small screw in the 
sleeve serving to hold the parts together 
and at the same time allowing the jaw 
to be readily adjusted to any size by a 
slight movement of the thumb. 

The action is that of a wedge, which 


ips tighter as the sirain is applied, yet 
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can be released very readily owing to 
the angle of the bearing surface. 

‘hey are made both with pipe and 
parallel jaws and also in a special thin 
model, only '4 inch thick, for getting at 
narrow nuts in confined spaces. The 
makers are Rogers, Printz & Co., War- 


ren, Penn. 








‘Townsend Horizontal Riveter 








The H. P. Townsend Manufacturing 


Company, Hartford, Conn., is making a 
horizontal-tvpe 
construction, as far as the principle of 


riveting machine. Th 


riveting goes, is the same as the stend- 
ard machine, having a revolving ham- 
mer, which strikes an immense number 
of blows by the loosely mounted rolls, 
which are carried between two disks and 
which strike of their own weight as they 
pass by the hammer. 

The horizontal machine is especially 
designed tor long work or any work 
which can best be handled in a horizontal 
position, such as the heads of fancy hat 
pins, the ends of metal vehicle-wheel 
spokes, or rods of any length and which 
it is not convenient to handle in the 


vertical machines. The carrying table in 
this machine is mounted underneath the 
center of the hammer a sufficient dis- 
tance to allow various styles of gripping 
devices to be attached suitable for hold- 
ing the parts to be riveted. In many 

















HORIZONTAL RIVETER 
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Fu >. THI Way lj WORKS 


cases, where a wire has considerable 
length, it is unnecessary to use any hold- 
ing devices at all, as, if the end of the 
wire is simply pushed against the ham- 
mer by hand, its own weight is sufficient 
to act as its own anvil, and the end of 
the rod will be headed almost instantly, 
in fact as fast as it is possible for the 
operator to present the work to the ma- 
chine. Many other awkward pieces of 
work besides those above mentioned may 
be conveniently adapted. 

This, as well as the standard type of 
machine, is adapted to handle rivets from 
1/64 up to 5/64 inch in diameter, the 


. Showing New Ideas in Machine Shop Equipment that make 
¥ it possible to do better work atareduced cost ¥ 











variation in the blow required for dif- 
ferent sizes being obtained by changing 
the speed. 








Fan Dynamometer for 
‘Testing Motors 


a 








The tan dynamometer shown has been 
placed on the market by Joseph Tracy, 
116 West Thirty-ninth street, New York. 

















FAN UYNAMOMETER 


It consists essentially of a standard car- 
rying a horizontal shaft in large tall 
bearings; one end being connected to the 
motor under test by a universally jointed 
extension shaft, the other end carries an 
overhung two-bladed fan. A small pul- 
ley drives the special tachometer, which 
is mounted on top of the housing. 

This tachometer is provided with a 
double scale and single pointer; the inner 
scale showing the revolutions per minute 
and the outer scale the horsepower de- 
veloped. The horsepower scale gives a 
minimum reading of 1 horsepower at 480 
revolutions and a maximum reading of 
70 horsepower at 1980 revolutions, so 
that at all ordinary rates of motor speed 
a simultaneous reading of revolutions 
per minute and horsepower can be ob- 
tained without any computation. It is 
designed to test motors of medium sized 
cars, but by the use of fan blades of 
different area and suitable tachometer 
scales the range of absorption and meas- 
urement of power can be varied between 
wide limits. Modifications of this are 
built to test power delivered to the driv- 
ing wheels. Patents have been applied 
for. 
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Fox Multiple Drill 








The Fox Machine Company, of Grand 
Rapids, Mich., is building a line of 
multiple-spindle drilling machines, de- 
signed specially for using high-speed 
drills. They are built in several sizes, 
the No. 1 having a table 16 inches square. 
The base of the machine is 4 feet. The 
head is counterbalanced by a weight in 
the column controlled by a rack and a 
pinion. The column has a vertical swing- 
ing shaft which has a worm that engages 
2 worm wheel on the pinion shaft of the 

















Fox MULTIPLE-SPINDLE DRILI 
head. An automatic knockoff is 
vided which disengages the worm 
the worm wheel at the end of a drilling 
operation. There is hand lever 
provided for light drilling operations. 

There are three spindle speeds, from 
262 to 1050 revolutions per minute. The 
feed to the head varies from 0.0038 to 
0.0098 inch per _ revolution of drill 
spindles. 


pro- 
from 


also a 








Combination Vise Stand and 


Bench 








The construction of this vise stand and 
bench is obvious from the photograph. 
It is equipped with a 5-inch vise on a 
rigid tripod base, with or without tray. 
There are no joints in the framework, 
which makes for a rigid construction. 
The vise is furnished in any preferred 
type, and if with swivel base. a binder 


AMERICAN MACHINIST 


for locking it operates in the pocket in 
front top of tripod. In case a pipe vise 
is used the shelves form a convenient 
place for dies, cutters, tongs, etc. 

The complete outfit weighs 375 pounds 

















VisE STAND AND BENCH 
New Britain Ma- 
Britain, Conn. 


and is marketed by the 
chine Company, New 








End Mills 








The end mills illustrated in the ac- 


companying half-tone were 
the Porter-Cable Machine 
Syracuse, N. Y., for with 
versal milling attachments. 
The four-tooth 
former de 


de signed by 
Company, 
use their uni- 


end mill differs from 


igns in that it is made up with 

















ENp MILLS AND COLLE1 
less teeth, each tooth having a stronger 
backing, thus making for better wear. 
The single- and double-tooth end mills 
shown are so formed that they cut to the 
center which permits them to be fed di- 
rectly into the work as in drilling, there- 
by doing away with the necessity of first 
drilling a hole before using the end mill. 
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These mills are furnished both in high- 
speed and carbon steels from to 5% 
inch and 1/16 to inch respectively. 

The spring collet the half- 
tone is made inch diameter 
in three sizes to accommodate all of the 
end mills shown. 


shown in 
outside 








Micro-Adjustable Boring 
Head 








The Porter-Cable Machine Company, 
N. Y brought out 
the micro-adjustable illus- 


Svracuse, . has recently 


head 


boring 
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Fic. 2. SECTIONAL VIEW 
trated herewith, which has been found 


useful in connection with their universal 
milling attachment in the accurate boring 
of small holes in jigs, fixtures, dies, etc 
is shown the completely as- 
head, while Fig. 2 is a 
showing the construction. 


of two parts, a 


In Fig. 1 
sembled boring 
sectional view 

It consists substantially 
body having a -inch shank, and a cross 
slide accurately fitted and gibbed thereto. 
This cross slide is provided with a '4-inch 
draw-in chuck for holding boring tools 
and has a travel of inch which makes 
it possible to enlarge a hole inch with- 
The lateral position 
a micrometer 


out change of tool. 
ot the slide is controlled by 
screw, the dial of which is graduated to 
read to thousandths. 

The tool can be used on any milling 
suitable chuck for 


machine having a 


landling it. 
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Exhibits at the Automobile Show 














The Tenth International Automsobile 
Show of the American Motor Car Manu- 
facturers’ Association was held in Grand 
Palace, New York, December 31 
This was the most success- 


Central 
to January 7. 
ful show that has so far been held, and 
applications for floor space were much 
greater than that avail-bie, and conse- 
quently many were not able to show their 
things were exhi- 
striking feature of 


AA 


product. Many new 
bited, but the most 
the was the entire absence of the 
high-wheel or buggybout type of automo- 
bile. his is doubtless due to the fact 
that the high-wheel car does not take well 
in the East owing to the road conditions, 
appe things. It has, 
however, a large sale in the West where 


show 


reances, or other 
the public have got used to its looks, and 
no dovbt there is a good future for ‘his 
style cf car. 

The wind shield has come into popular 
faver e-d was exhibited on a larre num- 
ber of the Many of the manufact- 
urers cre supplying this with their regu- 
lar equipment. Several of the 
placing their steering wheel on the left- 
hand side, which makes it easier for the 
driver and passenger on the front seat to 
Fer this reason 


cars. 


re 


Cars are 


alight on the sidewalk. 
it promises to become the popular style. 
The mud guards have almost universally 
been changed to the solid design that 
runs from the front to the rear of the 
car and includes a step between the 


vehicles. Among the new cars exhibited 
were the sample car that has just been 
turned out by the Otto Gas Engine Com- 
pany, who are starting to manufacture 
automobiles, and the Everett car of De- 
troit. This car is made by the company 
formed by Messrs. Everett and Metzger, 


Jones live map. These maps are laid out 
or disks about 8'% inches in diameter, with 
the full direction as to what road to take 
and each map covers one hundred miles. 
They are connected to the front wheel by 
a flexible shaft, the same as a speedom- 
eter, and as the ‘car travels along the 








ire i 


eonccoltesicnede: 
The |Lansden Company 
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SIZE OF 


the Everett-Metzger- 


was 


whose interest in 
Flanders Company bought out by 
the Studebaker Company. This 
the upper half of the crank case and the 
four cylinders, together with the exhaust 
and intake manifolds cast in one piece, 
while the Otto car has many new fea- 
tures in its design, but has the same gen- 
eral appearance as other high-grade cars. 

The Bartholomew Company of Peoria, 
Ill., have overcome the troubles met with 


car has 


LANSDEN ELECTRIC SHOP TRUCK 


road the map revolves and the pointer on 
it indicates where one is and the road 
tu take. 

The Cotta transmission is growing in 
favor owing to the fact that the gears 
are always in mesh and the clashing is 
done with dog clutches that grip around 
the entire rim. 

That the automobile truck is growing in 

fast becoming a prominent 
fixture, was shown by the 


use and is 
industrial 
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Fic. 1. CHASSIS OF THI 
wheels. Wheels are getting larger, 34- 
and 36-inch wheels being used in place 
of the 28-inch wheel that once the 
leading size. 

Among the 325 exhibitors were 72 ex- 
hibitors of leading American cars that 
ranged in price from the McIntyre at 
5475 and the Brush at S485 to the S6000 
and S6500 cars of the Acme, Austin 
Welch and Chadwick models; 12 exhibi- 
tors of foreign cars, some of which were 
and 17 exhibits of commercial 


was 


$10.000, 


LANSDEN ELECTRIC TRUCK FOR SHOP 
in the worm and sector steering gear by 
anew design of steering gear that uses 
a bevel gear and pinion and imparts the 
motion to the steering arm through a link 
that makes the gear irreversible; thus 
the most delicate touch of the steering 
wheel brings a quick response and it is 
always locked against movement when 
either of the front wheels strikes an ob- 
struction. 

Among the new motor-car accessories 
that attracted the most attention was the 


AND 


OTHER COMMERCIAL USES 
fact that more space was used fo: 
exhibiting trucks than at any forme 
show. The different manufacturers ha‘ 
exhibits of trucks in several differen 
styles, one of which was a pay-a 
you-enter stage similar to the stre¢ 
cars. Several cars were shown on th 
outside of the building, owing to the fac 
that they could not secure space inside 
Many improvements are being mad 
along this line and one of the most not 
able of these is shown in the Sultan tax 
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ab and truck. In this the power unit is 
emovable after taking out six bolts. 
hus, it is possible to have an extra 
ower plant to put in when another is 
aken out to be repaired. As, for in- 
tance, if one is running a taxicab busi- 
ess he can keep ten cabs running by 
ising eleven power plants, one of which 
vould be in the repair shop while the 
thers were working 

Another feature was shown in the Carl- 

on truck, in which, by removing six 
bolts, the upper part of the crank ccse 
ould be lifted off and with it came the 
cam shaft. The engine being two cyl- 
nder opposed, this left all the different 
parts of the engine easily accessible for 
renewing or repairing. In practically all 
the trucks it has been the object to so de- 
sign them that different units could be 
taken out for repairs by the removal of 
a few bolts. 

The Lansden Company, Newark, N. J., 
exhibited an electric truck that is very 
useful in transporting work up and down 
the gangways in a shop, and around the 
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yards or other places. The truck is built 
in two sizes, the chassis of the larger 
size being shown in Fig. | and the truck 
of the smaller size in Fig. 2. As will be 
seen the larger size is four wheeled, but 
the front and rear wheels are placed in 
the center of the truck and connected by 
sprockets and chains, so that in steering 


both wheels move simultaneously. By 
this methcd it is possible to turn the 
truck within its own length. Both of 


these trucks are four feet wide and have 
a load capacity of 4000 pounds, with a 
speed of four and one-half miles an hour 
and Edison batteries that will hold charge 
enough to run them eighteen miles. 
From the floor to the platfcrm of the car 
is twenty-eight inches. The larger truck 
in 14 feet 6 inches long and hinged in 
the center so as to fit any inequalities in 
the floor or road over which it is travel- 
ing. It can be steered from either end, 
the steering wheel being merely pulled 
out of the socket at one end and placed 
in a similar socket at the other end. The 
shorter car is ten feet long. 


Ol 


Among the accessories exhibitors were 
many foundries showing iron and steel 
castings as well as aluminum castings 
and those of other non-ferrous metals. 
Among these the Vanadium Metal Com- 
pany, which is making vanadium bronze 
castings, exhibited a new nickel alloy that 
is non-corrosive. 

The Doehler Die Casting Company ex- 
hibited the best line of samplcs of this 
kind of work that has been shown, among 
them being many large and complicated 
pieces. This firm has mede a big im- 
provement in the methods and metals 
used for casting in dies under pressure 
and consequently much better results are 
obtained as to strength. 

Many firms exhibited samples of their 
forged, fusion and electric welded, 
pressed, stamped and bent meta!s and 
several steel firms were there with their 
vanadium, nickel, nickel-chrome_ and 
other high-grade steels used In automo- 
bile construction. One high-speed steel 
was namely, “Poldi,” which is 
made in Austria. 


shown, 











The Art of Getting a Job 


By L.. S. Le Tellier 








There is a time in the experience of 
every man when jobs do not come seek- 
ing him. All of us recall a day in our 
lives when we stood timidly before some 
“boss,” and meekly asked that high and 
mighty man to give us a job. It may 
not be known to us, but many and many 
a time these job seekers have failed for 
no better reason than the fact that they 
did not go after the job in the right way. 
I have been in the office of a “boss” 
scores of times and seen men absolutely 
fail because of the foolish, artless way 
in which they approached the would-be 
employer. There is an art in getting a 


job, just as thére is an art in selling 
goods. The fact that you have been 
turned down is frequently not because 


there is nothing to be done, but because 
you have succeeded in a few moments of 
conversation with the employer to im- 
press him with the fact that you are not 
the man for the job. 

I have seen men who may have been 
competent mechanics behave like em- 
barrassed children when asking for a 
job. I have seen them stammer and stut- 
ter as if tongue-tied, and behave in 
various and sundry ways well calculated 
to impress the employer that they were 
alf-witted. Then again, there are the 
so-called “Smart Alecks,” glib of tongue, 
saucy and offensive in manner, but en- 
tirely lacking in that keen sense of the 
ftness of things which tells a person 

at the main thing in approaching an 
aployer is to impress him with the 
fact that you are willing and qualified to 

o the work which you seek. 


The author in the course of his experi- 
ence as an office man constantly in the 
presence of the superintendent of a big 
industry has observed the behavior of 
a large number of men seeking jobs, and 
in the course of that experience he can 
the fingers of a single hand 
the men who could be called A-1 men 
at getting jobs. He has in mind the ex- 
periences of three men who were masters 
of the art, not because of any protracted 
experience but because they men 
possessing a keen knowledge of the 
proper method of approaching men and 
of holding their own in the face of 
defeat. The three incidents which 
to be here narrated are fine examples of 
how a resourceful man may turn victory 
into defeat as well as useful information 
to men who are know 
thing about the “technic” of landing a 
job. In each case told 
in the beginning that there was nothing 
that could be given them to do and in 
each case they were undismayed at what 
is usually accepted as a failure. They 
could have quietly walked out of the 
office and been no bigger failure than thou- 
sands of their fellows who give up with- 
out a struggle. In each of inci- 
dents these men got jobs where many 
had been turned down before them, and 
in addition to this in the 
three there was really no vacancy or need 
for a man. In each case the men suc- 
ceeded because of an ability to size up 
the boss and impress him with the fact 
that he was in the presence of a live, 
active, resourceful man. 


count on 


were 


are 


anxious to some- 


these men were 


these 


two cases of 


him) 
twenty-four years of 


John Smith will call 


ung man 


(we was a 
\ age, a 
skilled draftsman, ready, willing, pulsat- 
ing with energy, resourceful, and possess- 
ing to a marked degree that valuable 
quality of knowing what to do when 
everybody loss to determine 
the next move. The shep in which John 


else is at a 


was working closed down during the 
business depression, and he was without 
a job. Packing his tools without delay 


he boarded the train for a neighboring 
city, facing the proposition of getting a job. 

When admitted to the presence of the 
superintendent he stated in a calm, mai- 
ter-of-fact, but confident 
draftsman of experience 
ability and wanted to work for the super- 


manner that he 


was a and 


intendent’s firm. 

“Nothing to do,” was the firm reply 
from the desk, and the busy man con- 
tinued his work. John Smith evidently 
viewed the situation in this wise: To 
walk out without another word meant 
that he had absolutely failed to accom- 
plish what he was determined to do, 
to go after the boss at a different angle 
might do some good, and certainly no 
harm. Herein he was unlike hundreds 


of his fellow workmen, and the boss saw 
it at once. 

“But,” the determined 
need a draftsman ?’ 
the laconic reply, 
“Good day, sir.” This seemed absolutely 
final, but John still game. 

“I am sorry to disturb you, sir, but I 
am compelled to go to work, and I want 


to work right here. 


was reply, 


, 


“when will 
“Can't 


you 


say.” was 


was 
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need anybody, and you 
was the 


“We don’t 
can’t get anything to do here,” 
impatient reply of the superintendent as 
he waved his hand in a gesture of dis- 
missal. 

“But,” insisted John, “I am out of 
work. I won’t loaf, and why can’t I go 
in and work a week to pass away the 
time? You don’t have to pay me.” His 
voice was low pitched, his manner quiet 
and determined. There was something 
in his bearing which said plainly that he 
had come into that office to get a job 
and he was determined to push his way 
in. The superintendent leaned back 
in his chair, hesitating between exaspera- 
tion and admiration for the man still in- 
sisting after being twice dismissed. From 
my desk in the corner of the office I 
watched this encounter between a de- 
termined young man and a surprised boss. 

“I had rather be in the office working 
than loafing; and, too, you might find me 
a valuable man. May I work a week 
as an application for the first vacancy ?” 
continued John. 

The superintendent looked 
boy from head to foot several 
This was a new proposition, and he was 
deing much thinking in a few seconds. 
His expression changed from one of im- 
patience to one of surprise. The boy, 
perceiving that the boss was at least for 
a moment at a loss, at once followed up 


over the 
times. 


his request: 
“Il am in earnest about this, and I 
would like to have your permission to 
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report in the drawing office. At the end 
of a week I will leave and won’t ask 
for pay.” 

The boss at once recognized in this 
young man a kind of quiet tenacity which 
would be worth something to his cdm- 
pany. The young man’s proposition was 
so fair, so original, and so expressive 
of determination that the boss yielded. 

“Very well, sir, if you care to try it 
in this way you have my permission but no 
promise,” was his somewhat indifferent re- 
ply, but a month later John Smith was in 
the drawing office, and the boss had hoth 
eyes on what seemed to be a man far 
above the common level of his kind. 

John Jones was a young man about 
twenty years of age and just out of col- 
lege. He was youthful in appearance, 
small in stature, and taken allin all there 
was nothing in his appearance to mark 
him as a man of anything out of the or- 
dinary run of humanity. He had grad- 
uated in mechanical engineering, and 
was now ready to approach that vast, 
undiscovered place which commencement 
orators speak of as the “world.” As is 
the custom with the young graduate he 
had unbounded confidence in his ability 
to make good; but, withal, he was level 
headed enough to turn this confidence 
into an asset rather than means of mak- 
ing a fool of himself. 

John Jones was ushered into the office 
of the engineer-in-charge of the drawing 
rooms. Many an aspiring college man 
had gone before him to be withered by 
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the sarcasm of this able but irritable 
engineer. On this particular occasion he 
was in an uglier mood than usual, and 
the youthful John happened along just 
in time to be the target of his sarcasm. 

“What the devil do you want to do?” 
was his reply to John’s statement that 
he was a college graduate in mechanical 
engineering and wanted to locate. The 
contempt in which some experienced men 


-hold these young college graduates was 


flung in the face of John Jones, but he 
was equal to the best. To win in a 
contest with this hot-tempered engineer 
meant that you must match your wit 
against his and drive him to fury or 
sober him by your own nerve. John 
Jones took chances and won. 

“I want to be general manager of these 
shops, but I suppose somebody else has 
that job, so I'll take the next best,” was 
the quick and somewhat disconcerting 
reply. The fact that the youthful John 
had not beat a hasty retreat when first 
growled at had convinced the boss that 
he had nerve, but when this witty, ready 
reply piped forth from him the sarcastic 
one was man enough to acknowledge de- 
feat. 

“You are saucy as h— but I am 
going to give you a chance,” were the 
words of his capitulation; and the ready 
witted John, who could look any man in 
the eye and talk straight at him, was 
given a job as detailer. Today that same 
boss swears by this young assistant of 
his who made good at every point. 








Milling Keyways in Cam 
Shafts 


By R. L. Grove 








The rig shown was in use by a large 
Franco-British automobile firm for mill- 
ing keyways in cam shafts on a small 


sliding dividing head D, which slides in 
the slot in the machine table. B is the 
spacing bar with spacing holes set at the 
required distances; these are located by 
the pin J in the head C. 

E and F are two equal gears and G is 
the dividing plate with the usual pin to 
locate the cam shaft at the various 


angles. 
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Pratt & Whitney milling machine. When 
properly set, it accurately milled and 
spaced at the proper angles all the cam 
shafts used by that firm and turned out 
the job rapidly. 

A is the cam shaft made of bright 
drawn or rolled rod. It is chucked in the 


C is fixed to the table of the machine 
and is bored to receive both the cam 
shaft A and the space bar B. 

After the cam shaft is chucked the 
bearing C is tightened by the cap screw 
H, the locating pin / having first been put 
in B. The kevway is then cut. The next 


keyway requires the locating pin /] to be 
taken out, H to be slackened and the 
dividing plate G moved to the next di- 
vision. Then D is slid along to the next 
hole in B, the pin J is replaced and the 
next keyway cut; and so on until all the 
keyways are cut. 








Coal Gas Poisons 








Experiments on dogs to determine the 
poisonous properties of illuminating and 
coal gas, according to the /ronmonger, 
showed that the poisonous effect of coa! 
gas was twice or three times as great as 
that of the carbonic oxide it contained 
Evidently there is some other constitu 
ent of coal gas which is ,poisonous 
though what it is cannot yet be stated 
Merely removing the carbonic oxide fron 
coal gas will not suffice to render it non 
poisonous. These experiments show rc 
sults contrary to the generally accepte 
theory that the poisonous properties 0! 
coal gas are due to its content of car 
bonic oxide. From farther experiment 
made by Doctor von Vahlen, at Hall 
with frogs, animals particularly resist 
ant to carbonic oxide. it was found tha 
they were poisoned far more rapidly b 
coal gas than by the correspondin: 
amount of the oxide. 
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The Glenco (Minn Roller Mill was de 


troyed by tire. 





W. Ii. Dunwoody, Minneapolis, Minn., will 
crect a $10,000 garage 





The electric light and water plant at Belle 
vue, Iowa, was burned 

rhe White Furniture Company, Allegheny, 
’enn., is erecting a new factory 

The Manhattan Oi] Company will build a 
new boiler house at Omaha, Neb 

The South Amboy (N. J.) Lumber Company 
is planning extensions to its plant 

Fr. VP. Kirkendall will erect an eight- or 
ten-story shoe factory at Omaha, Neb 

Che Belknap Company. Richfield, Utah, is 
preparing plans for a new power plant 

John Hoberg Company, Green Bay, Wis., 
will erect an addition to its paper mill 

rhe Flour City Ornamental Tron Works 
Minneapolis, Minn., will erect an addition 
The Moore-Faherty Piano Company St 
Louis, Mo., will erect a new $50,000 factory 
The Reinforced Tile Roofing Company 
Youngstown, Ohio, will build a new factory 
The New York Central Railroad will build 
ar shops at Osweg: N \ to cost $150,000 
E 
of the Woonsocket «Rh. 1.) Shuttle Company 


e caused $20,000 damage at the plant 


rhe Bemis Brothers Bag Company, St. Louis 
Mo., has bought site for an additional factory 
rhe Muncie (Ind Cha (company 1 new 
concern, will require woodworking machinery 


The elevator of the Centra Granaries 


Rockford, Neb... was burned Will be rebuilt 

rhe Remington Machine Company Wi'- 
mington, Del. will require some new equip 
ment 


Che Ontario Tron and Stee’ Company, Wel 


land, Ont., will uild an extension to i 


The Goliad (Tex Irrigating Machinery 


Cempany nas commenced work on a new 
plant 

The White Enamel Refrigerator Company 
St. Paul, Minn. will build a two-story ad 
dition 

The Kokomo (Ind.) Motorevels Company 


recently organized, is preparing to erect a 
ctory 
The Franz Meyer Viano Companys Oal 


Vark, DL, is having plans prepared for a new 


tory 

The Keller-Dunham Piano Company, Scrat 
n Penn., will erect ai new three story 
etoryv. 


Ilupp, James & Halloran, Detroit. Mi 
huve let contract for the erection of a foundry 
uilding 

rhe Guarantee’ Hosiery Mills it Des 
Moines lowa was uirned Loss about 
sso O00 

ire at the plant of the American Bridg« 
Company Milwaukee Wis caused a loss 
SU SOOO 

rhe Pittsburg and Lake Erie Railroad wil 


nstati a steam irbine in its power statior it 


The planing mi tf the Covington (Ohio) 


out Sooo 


The tub and box factory of Nelson & Ha 
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Montgomery Center. Vt.. was burned Loss, 
about S75.000 

Fire destroyed the plant of the Conneaut 
(Ohio) Shovel Company. causing a loss of 


about S50.000 


The planing mill of the Stark Lumber 
Company, Canton, Ohio, was burned Loss. 
about $10,000 

It is said the Santa Fe Railroad may build 
a roundhouse and machine shops at Gal 
veston, Texus 

rhe plant of the National Elevator Com- 
pany, at Langdon N. Db was burned It 
will be rebuilt 


The Edward Mahe Sons’ Iron Foundry, 
Newark, N. J is havin 
a new foundry 


¢ plans prepared for 


The Canadian Iron Corporation. Fort Wil 
liam, Ont., is preparing plans for an addition 
to cost SoS0Oo00 

li. M. Seivert, of Shawano, Wis.. is making 
arrangements to estabish a woodware plant 
in Portland. Ore 

The Atwood Brass Works, Grand Rapids 
Mich., will probably build an addition to its 
plant this spring 

The roundhouse of the Rutland (Vt.) Rail 
read at Alburg, was destroyed by fire, causing 

loss of S100.000 

The Clinton (lowa)*Gas, Light and Coke 
Company contemplates increasing the capacity 
of its power plant 


The factory of the National Adjustable 


Chait Company (;reentfield Ind recently 
surned will , re iit 

The Pennsylvania Metallik lubing Com 
pans 1’ eloh Der has purchased a 
lact \ uilidiny ind ero d 


WW (mes (12 Washington § street Tersey 
City, ”. 4 s eres ig plant for the man 
f ire of spikes and olts 

Che power station of the Boston (Mass 
Elevated Railroad, on Ila son avenue, was 

rned Loss ove SERDLEL 


rh Kilborn « Bishop Company New 


Ilaven, Conn meetin drep forgings will 
erect an additi t t plant 

rhe Cleveland (Ohi I Steel Company 
s 1 mild i on | nt mothe spring 
dloubling its present chppane 

ire recently damaged the plant f th 
(anadiar Iron Foundry Company it Mon 
treal to the extent f STO.000 

It is announced the Union Pacif Railrone 
Will build a $400,000 roundhouse and shops 
it Evanston, Wyo... in the spring 

Fire destroyed the hamme and furnace 
l Ise of the ritusvill enn I we 
] ny causing 1 IOS ot i ft Soothe 

rr) Irequois Tren ¢ pany Ww d two 
hew turnace at I _ ! Le | i 
I with a daily ipaci f TOMO tor 

Ihe Ash] 1 ¢ ton ¢ im lewet City 
Conn s 4 : n addition t ts mi and 
n the spring \ ‘ 1 nothe addition 

Plans a eing prep i r the proposed 
plant oft thre Seekonh | Co D 1\ l’aw 
1 ket, R. I Ilenry J. Lynd is president 

Thi Connecti i Key I’ CeSsS ( mpany 
Montville (‘on ! nes n it 
paper mill Will need s I 1 iine \ 

rhe R. I Kenyon Comparty La Crosse 


s | 


is., 


Tol 


pany 


To 


will 


erect 


i 


INCREASING « SHOP - CAPACITIE 


where More Tools will be needed e& 


the manufacture 


rhe E 


Shuford 


, 
Okla 


Lawton 


the erectior 


ufacturing 


chased site 


he 
pany 


equipment 


et 


The Cate 


Burlington 


» ve ; 
Bongartz 


of 


a 


plant at 


tf motor 


boats, 


Waukesha 


Manufacturing 


has awarded 


STOO Ow 


ompany, ol 


automobile 


in 
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Lincoln 


Water Light 


Kan... will 


Midland 
Dodge 


including 


It\ 


Machine 


recently for 


engine 


N. J 
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cotton 


New 


accessories 


ind 


need 


boiler, 


and Bridge 
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York, 


has 
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Wis 
te 


Com 


contrac 


mill 


new 


Ik 


new 
generator 


man 
put 
plant 
tom 


pow e 


Company 


will 


esta 








t 


lish a plant for the manufacture of structural 

parts 

John Bromley & Sons Company, Philadel 
phia, Denn making rugs and curtains, will 
build a new factory at a cast ot about 
SOOO) 

Ernest and Herman Levy, of 72-78 Greene 
street New York manufacturers of silk ri 
bens, have bought site in the Bronx for a new 
factory 

The Cambria Stes Company, Johnst n 
‘enn has " enced work on the new wir 
and xl mi t ” erected near Sheridan 
Station 

Iienry Dole l’aterson. N ] s erectin 
a silk mi t | eview N J which, it 
said “ e ti argest plant here und 
one t 

rhe ¢ el Fixture Company f rand 
Rapids Mi \ est lis n factory n 
(.rand ‘ inufacture wood 
Spend ! tie 

The Univer Mot Company Den 
Colo has ins f in automobile fact \ 
" h. i ‘ \ " ne f the 'argest ir 
the n 

rhe Wa neton ¢ ntvy Light and I 
‘ m? ni Ss ‘ ‘ \linn has increased 

1 ' S1.O00.000 and w in 
its facilitic 

cl \ - ney ¢ mpanyv f St I’ 
Mint n ! gasolene engine “\ 

‘ iD n Niaga Falls, Ont { 

ae wee 

! N bt ering Works, I 
Mic ! du ‘ ind on wil 
vdditior i plant will pi ! 

; +) 

Phi \ ] ! t Compan | 
paring p e exter I its aut 

‘ langsn | le R. | Ab t 

n ad irs \ hel l 

r} \\ \l vt n ( ’ 

! i inized, w ‘ ! 
a ‘ * e wo . 
tes \n \\ ! president 
j lia , (lowan Lon rotive W 

s Tf bd nd & pthc 1 my} ‘ wnt 

plant this sp New pattern ) 
n hime ind rena shops are f “ ¢ ted 

l N a in ind Manufacturing 

paoy has } eased t capital ind 
hanged sn to the Blue Island R ! 

\Iills \ n j wW “ " 

Tolan l inl 

hive Kell Mia et n Company Sank 
enter, Mint Is Pp ised site in St. Pa 
Minn m whicl 1 S7H.000 plant will y 
ected f tl manufacture of wagons and 








New Incorporations 








Mathewson-Marr Aéroplane Company, Den 
ver, Colo. Manufacture’ airships Capital, 
$25,000. KE. Lynn Mathewson, president. 


Ilubbard Stecl Foundry Company, Chicago, 





Ill. Iron and steel products. Capital, 
Ou. Incorporators, J. P. Grier, W. H. Tuttle, 


N. DD. Cross. 


S. W. Childs & Co., Incorporated, New York. 
Automobile garage, automobile supplies, etc. 
Cupital, $25,000, Incorporators, 5S. W. Childs, 


M. Il. Childs, W. G. Whaley. 


William Manufacturing Company, Houston, 
"Fex. Manufacture wooden crates. Capital, 
$500,000, Incorporators, Anton William, Frank 


L. William, F. E. Dye, ete. 

River Engineering Company, Hartford, Conn. 
Manufacture machinery, dies, gages, ete. Cap 
ital, $10,000. Incorporators, Wm. M. Clary, 
Cc. E. Thorngran, Thos. J. O'Brien. 
General Ball Bearing Company, Camden, 
\. J. Manufacture ball and ro'ler bearings. 
Capital, S500 000, Incorporators, J A. 


Macleak, W. F. Eidell, F. R. Ilansell. 


Chicago Central Manufacturing Company, 
Chicago, Uk Valves and metallic app lances 
Capital, 20,000 Incorporators, J. S. Hum 
mer, Chas. A. McDonald, J. VP. Dunne, 


Rochester Drop Forge Company, Rochester, 


i me Manufacture machinery, 
Capital, $40,000 Incorporators, L. M. Beat 
tie. L. W. Hostettler, F. K. Thompson. 


tools. ete 


Asbury Park Automobile Company, Asbury 
Park, N. J Manufacture automobiles. Cap 
ital, S50000, 


I. T. Weeden, W. C. Weeden, L. P. Croce. 


Incorporators, ID llavens, 


Whistler Manufacturing Company, Vort 
IIuren, Mich. Manufacture magnetos, ete. 
Capital, S100,000 Incorporators, Ralph H. 
Whistler, W. B. Robinson, W. L. Baker, ot 


Detroit 








Business Items 








fhe Skinner Chuck Company, New Britain, 
Conn., give a banquet to its employees at the 


New Britain Club, December 2S, 1909 


The Hess-Bright Manufacturing Company, 


Philade'phia, Venn., has gotten out a con 
venient and accurate slide rule, which it is 
scnding gratis to engineers end others in 
charge f machine-making p’ants 








Trade Catalogs 








Qneida Steel Pulley Company, Oneida 
N. ¥ Catalog describing steel and wood 
pulleys I istrated {tS pages, Oxf inches 
paper. 


Bn. WW Tohns-Manville Con 
l 


New York Bu 


ipany, 100) Wii 
liam street 


letin No. 2, de 


scribing lino'ite system of electric illumina 
tion Illustrated, S pages, 6x? inches 

Sargent Steam Meter Company. 271 East 
Madison = street, Chiengo Il Catalog de 
scribing Sargent automatic gas calorimeter 
and ( ories Illustrated, - pages, 314x6 
Ilie hie palpee 








Forthcoming Meetings 








Am n Found ymen's Association and 
Ame n Brass Fotnders Association: joint 
conventior hune 7-8-0, Detroit, Mich.: head 


quarters, Tlotel Pontehartrain 
denke ecretary, Watchung, N. J 


Richard Mol 
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Want Advertisements 


Rate 25 cents per line for each insertion. 
fhout sir words make a line, No advertise- 
ments abbreviated. Copy should be sent to 
reach us not later than Friday for ensuing 
weck’s issue, inswers addressed to our care 
will be forwarded. ipplicants may specify 
names to which their replies arc not to be 
forwarded, but replies will not be returned, 
If not forwarded, they will be destroyed with 
out notice. No information given by us re 
garding any advertiser using bor number. 
Original letters of recommendation or other 
papers of value should not be inelosed to 
unknown correspondents. Only bona-fide ad 
rertisements inserted under this heading. No 
advertising accepted from any agency, as- 
sociation or individual charging a_ fee for 
“peqistration,”” or a commission on wages of 
successful applicants for situations 


Miscellaneous Wants 

Caliper catalog free. E.G. Smith, Columbia, Pa. 

We buy or pay royalty for good patented 
machine or tool. Box 282, AMER. MACHINIST. 

Light, fine machinery to order; models and 
electrical work specialty. E. O. Chase, New- 
ark, N. J. 

Machines designed: automatic special. Prac 
tical working drawings. © *. Pitman, 3519 
Frankford Ave., Vhiladelphia, Va. 

Special machinery accurately built Screw 
machine or turret lathe work solicited. Reb 
ert J. Emory & Co., Newark, N. J. 

Light and medium weight machinery and 
duplicate parts built to order; tools, jigs, ete. 
MacCordy Mfg. Co., Amsterdam, N. Y. 

Drawings for antomatic and special ma 
chines made: designing pumps, attention 
viven. Address “Mechanical, Box 1, AM. Ma. 

We design or buiid light and medium weight 
machinery, dies, tools, jigs, fixtures and 
model work. Matson Machine Co., Bethel, Vt. 

Ifome work wanted: machine design, auto 
matic, special; practical working drawings, 
tracings; reasonable rate I. L. Marquardt, 
21 Broadway, Brooklyn, N. ¥ 

Machinery to manufacture on contract; de 
signers, patternmakers and founders; we can 
handle work from very light up to 15 tons. 
Ilydrostatic Machinery Co., Rochester, N. 

Wanted—-Purechaser for No. 2 Farwell mill 
ing machine, Grant hobbing machine and 
Gisholt tool grinder; all practically new and 


in A-1 condition. Box 755, AMen. Macuinist. 

Curtis & Driver, Buffalo, N. \¥ Mechan 
ical draftsmen: automatic and special ma 
chines, tools, jigs and fixtures of a!'l kinds 
designed, typewriters, adding machines and 
automohiles 

Wanted—Machine work for lathes, shapers, 
milling machines, serew machines, ete.. and 
would be ple ied to figure on your dies, jigs, 
models, sheet metal stampings and auto parts. 
The F. G. Marbach Co., Medina, Ohio 


A large Enelish firm of machine-tool im 
porters having showrooms and offices in Great 
Britain, France, Ita'v and Japan, is wanting 
good agencies tor machine tools of all kinds. 
Apply Box IS9, AMERICAN MACHINIS4 


An old established English firm is prepared 
to take out and purehase really good sound 
inventions tor Europe, or will make and sell 
on royalty bankers’ reference given.  Fast- 
nut, Ltd... 60. Alderm:nbury, London, Eng. 


Wanted—First-class hand screw machine 
! 


foreman jieh also includes two Brown & 
Sharpe and = one irge sized Gridley auto 
matic man must be resourceful and first 
class handler of help: good pay to the right 
party Box 79%, AMERICAN MACHINIS1 


Wanted Either new or second hand in <A-1 
ondition: One power cross feed engine lathe 
with compound rest, with or without taper at 
tachment and chucks, 18” to 24” swing by 8& 
to 10” bed: one drill press 22" swing. back 

ared, with er without attachments: one 15” 
pillow shaper: one power hack saw. Dickin 
son & eureka, Il 

THE ANNUAL MEETING of the. stock 
holders of the Hill Publishing Company, for 
the election of directors for the ensuing year 
and for the transaction of such other business 
us may properly come before the meeting, will 
be held at the office of the company, in the 
Hallenbeck Building, 497-505 Pearl St.. Bor 
ough of Manhattan, New York City. N. \¥ 


on Tuesday. January 25, 1910, at 12 o'clock 
neon Dated, New York City, December 6, 
1909. Robert MeKean, Secretary 


Situations Wanted 


Classification indicates present address of 
rertiser, nothing else 
CONNECTICUT 

fool room foreman and mechanical expert 
desires change: capable of handling Jarge 
propositions, organizing and producing sys 
tematically tool work in all its branches. spe 
clal appliances and devices for modern inter 


changeable manufacture tox 61, AM. Ma 





January 13, 1910. 


DELAWARE 
Wanted—-Position as draftsman ; have a 
good experience as a mechanic. Box 68, 
AMERICAN MACHINIST. 
IOWA 
Wanted— Successful foundry foreman de- 
sires to make a change: would be glad to 
correspond with any one in need of first-class 
mun, who has had practical experience as 
foreman and molder, is familiar with every 
detail connected with the economical opera 
tion of a foundry: references furnished. Box 
GO, AMERICAN MACHINIST. 


MASSACHUSETTS 
Engineer and designer, 38; experienced on 
mil! construction, power transmission, ma- 
chinery, power, pumping plant, hydraulic ele 
vuator layouts and estimating. Box 75, Am. M. 
Responsible position by practical mechanic 
with theoretical knowledge: wide office and 
factory experience; designer of special ma- 
chinery and tools; factory superintendent, etc. 
Box 49, AMERICAN MACHINIST. 


. MICHIGAN 


Shop superintendent or foreman; practical 
mechanic and executive in machine building, 
cost reducing and up-to-date methods of man- 
ufacturing interchangeable parts: 20 years’ 
experience ; best of references. Box 17, Am. M. 

Mechanical draftsman and designer wishes 
to locate with company manufacturing pumps 
and compressors as assistant superintendent, 
or in sales department: can specify sizes and 
types for installation in both steam = and 
power driven: at present employed. Box 72, 
AMERICAN MACHINIST. 


NEW YoRK 

Tosition as head of production department 
by young man with high school and business 
education and ten years’ experience: best of 
references. Box 57, AMERICAN MACHINIST. 

An A-1 toolmaker and machinist, with 
good executive ability, well up in tool de 
sign, desires an executive position: can pro 
duce results economically : similarly employed 
at present; references. Box 58. AMER. Macu 

Technical graduate desires position as as- 
sistant superintendent, assistant engineer or 
chief draftsman, with concern offering best 
opportunities for advancement: is now em 
ployed; eastern States preferred. tox T4 
AMERICAN MACHINIS'4 

Draftsman, designer, toolmaker and general 
mechanic, desires position either as foreman 
or draftsman capable of developing special 
machinery and experimental work: inventive 
ability: open tor engagement February 1 
Box of, AMERICAN MACHINIST. 

Iexperienced superintendent, now employed, 
open for engagement: large experience in 
manufacturing smal! or medium interchange 
able work: good reliable mechanic with ex 
ecutive ability: thorough experience in mod 
ern shop methods. Box 77, Amer. Macnu. 

Man thoroughly experienced and up to date 
in modern machine shop methods, familia 
with use of high speed steels, desires change 
position of superintendent, general foreman, 
or head department foreman: have good rec 
ord for past six years as head department 
foreman: who wants me’ | can produce the 
automobile shop preferred Address 


roods : 





Box 73, AMERICAN MACHINIS1 


olnieo 


Designer and draftsman, college graduate 
With shop experience, wants to change: any 
locality Box 78, AMERICAN MACHINIST. 

Superintendent, now employed. desires a 
change; gasolene engines, steam pumps, spe 
cial machinery, tool building: a hustler with 
an earning power: go anywhere tox 76, 
AMERICAN MACHINIS14 

Machine tool designer, technical graduate 
seven years’ experience in machine too!s, spe 
cial automatic machinery, tools, jigs and fix 
tures for light, high grade machinery. wishes 
to make a change Address Box 54, Au. Ma 

PENNSYLVANIA 


Wanted— Position #s foreman or superin 
tendent of pattern and woodworking depart 
ment, by an experienced, up to date man of 
character. Box 65, AMERICAN MACHINIST. 

Designer. graduate. 12 years’ experience, 
special, automatic, fine machinery. typewriters 
experimental work: age 32: very capable on 
practical development, new designs for re 
sponsible position. Box 44, AMer. Macn. 

Works manager or superintendent desires 
position with large responsibilities: thor 
oughly competent and experienced in the in 
terchangeable system of tool and machinery 
manufacturing: over 12 years’ executive ex 
perience ; best of references tox O3, Am. M 

WISCONSIN 

Experienced mechanical engineer wishes po 
sition as manager of branch office or com 
mercial engineer with firm manufacturing gas 
engines and gas producers. Address “Op 
timus.” AMERICAN MACHINIST 


—_ -—- ete 


“ 
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TOOLS and METHODS USED ‘4ccuracy and 


in MAKING STAR LATHES 


kiconomy Are the 
Essential Features 








The building of engine lathes in large 
quantities gives opportunities for the in- 
troduction of many special methods and 
devices, and the tools illustrated herewith 


show that the Seneca Falls Manufactur- 


= EDITORIAL 


chanics in connection with machines for 
amateurs, the methods illustrated here- 
with will clearly indicate that the pres- 
ent product is entirely free from this 
designation and that the lathe now turned 


CORRESPONDENCE 


that milling is used, instead 
a large majority of the sur 
> 


be noticed 
of planing in 


facing operations, Fig. 2 showing a pair 
of cutters for forming the flat and the 
V which rests on the bed. The casting 











<i Se 














Fic. 1. 
BEARING CAPs 


MILLING HEADSTOCK FOR THE 


MILLING THE 





BOTTOM OF THE 
HEADSTOCK 








Fic. 3. 


ing Company, Seneca Falls, N. Y., has 
taken advantage of these opportunities in 
many interesting ways in making its 
“Star” lathes. Although the name still 
lingers in the memory of the older me- 


’ 








BORING FIXTURE FOR HEADSTOCK AND 


out belongs in the list of regular machine 
tools. 


MILLING THE HEADSTOCKS 


Beginning with the headstock, it will 


TAILS1 


CK 


being milled rests on hardened steel 


points which extend above the top of the 


fixture to insure clean locating points, 
and it will be noticed that the top is 
sloped on both sides so as to shed the 
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MILLING 








Fic. 4. REVERSI 


These fixtures are substantial in 
and prevent springing under 


chips 
every way 
the cut. 

The over 
mill- 


the 


headstocks are then turned 
lathe-bed mounting on the 
ing machine that them for 


caps which cover the bearing, as shown 


on a 
mills 


in Fig. 1 


BORING FOR SPINDLES 


The next operation is boring for the 
spindle, back gear and feed-stud bearing. 
This is done on a Lucas boring machine, 
as shown in Fig. 3, the head being 
a special fixture clamped to 
headstocks are first 
of a master plate 


mounted in 
the table. 


scraped to 


The 


the ways 


and are held on this fixture in the same 
manner and in the same position as they 
are on the lathe bed. The holes for the 


spindle bearing are roughed and then fin- 
ished by bars. containing cutters 
They are then reamed within 0.002 
two roughing 


two 
each. 
inch outside diameter by 
reamers and one bar operated by power, 
and then a hand finishing reamer is used 
to bring them to size. This reamer is 
guided by long, hard-steel bushings. 
The facing bar shown, containing four 
cutters set at proper distances, machines 
the inside and outside ends of both bear- 


NOTCHES 
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IN HEADSTOCK Fic. 5. 

















A CONVENIENT SCRAPING STAND 


MILLING HEADSTOCK CAPS 


ings, the distance between the bearings 
being determined by hardened stop col- 
lars on this bar. Two sets of cutters are 
used. The headstock is located length- 
wise by a stop which fits the slot for the 
reverse yoke lever. 

Oil grooves are cut at the ends of the 
bearings by a bar with four boring tools 
which are fed outward simultaneously 
and automatically by an endwise move- 
ment of the boring-bar spindle. The 
depth of this cut is governed by a stop 
and the cutters are returned to their nor- 
mal position by moving the boring-ma- 
chine spindle in the opposite direction. 

he bearings for back gears and the feed 
stud are machined in a similar manner, 
all boring bars, reamers and similar tools 
being guided by hard-steel bushings. 

The tailstocks are also bored on this 
same fixture and in a similar manner to 
the headstocks already described, and 
are, therefore, in correct alinement with 
the headstocks when placed on the lathe 
bed. Before boring the tailstocks the 
upper and lower parts are carefully 
scraped to the master plate, and when 
clamped to the boring fixture are in the 
same relative position as when in use on 
the lathe. 

A convenient rack for holding the vari- 














Fic. 7. MILLING 


BOTTOMS OF TAILSTOCKS 




















Fic. 8. 





MILLING THE TAILSTOCKS FOR BOTTOMS 
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Fic. 9. MILLING UNDERSIDE 


ous boring tools used in this work is 


shown at the right of the machine 
More Mi 


LING OPERATIONS 


Returning to the milling machine, we 
have in Fig. 4 the method of milling 
notches in the headstock for the reverse- 
feed lever knob. The headstock 
located in the fixture on hardened 
plugs in the spindle bearing and also in 
the hole for the feed stud, after all holes 
This fixture also acts 


is 


steel 


have been finished. 
as a gage for testing the location of the 
holes for the feed in relation to the 
spindle bearing. The gage shown on the 
front of the fixture used for setting 
the high-speed steel formed cutter, both 
as to its lengthwise and the 
depth of the cut. 

In the meantime the caps for the head- 
stock bearing have been milled the 
gang fixture holding 10 caps, 
in Fig. 5. These are held in the 


stud 


1S 


location 


in 


as shown 
fixture 














Fic. 12. 


DRILL JiG For TAILSTOCKS 





OF CARRIAGES 














WorM 


MILLING FIXTURI 
BRACKETS 


FOR 


by means of knife-edge expansion wedges 
which hold the caps lengthwise against 
the stop and draw them down firmly. 
The fixture frees itself of the chips by 
means of the opening on both sides and 


the inclined surfaces. 


In Fig. 6 is a convenient adjust 


able stand 


very 
readily be 
for 
the 


as can 


scraping 
This adjustable both 


for 


is easily 


he 


seen 
hight 
operator and can also be swiveled around 
the if desired. The 
pieces being scraped are clamped in such 
from strain which 


effect. 


so as to convenient 


horizontal trunnion 


a wav as to be free 


would have a distorting 


TAILSTOCKS 


handled similar 


showing the 


Tailstocks 
Fig. 7 
gang of cutters used in milling the top 
tailstock bottom Fig. 8 
of the 
each tail 
arbor 


are in a 


way, fixture and the 
pieces. 
bottom 


of five 


milling of the 
match the bottom, 
stock by a standard 
through the spindle hole, the arbor being 


V-block 


the 


tailstock 


shows 
to 
being located 


clamped in the shown 


THE CARRIAGES 

Fig. 9 shows the fixture used in milling 
the under side of the lathe carriage as 
well as the of formed cutters. It 
will be noticed thdt these are supported 


gangs 
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' 


%, 


























100 





AMERICAN MACHINIST 





Fic. 14. 


by the intermediate bearing to insure 
against springing away from the work. 
In Fig. 10 the top and side of the wing 
for the cross-slide is being milled with 
the carriage supported on the angle plate, 
shown. The cutter used is a somewhat 
unusual combination, consisting of an 
angular mill and a large inserted-tooth 
surfacing cutter. 

Fig. 11 shows a milling fixture for the 
feed-worm bracket and illustrates the 
method of locating the piece as well as 
the clamp used in drawing the work down 
to a proper bearing. This sort of clamp 
is used quite extensively on the jigs and 
fixtures of this company and seems to 
have many good points. 

Fig. 12 is a combination jig for drill- 


o| 
— hese | 
wat 


Li 








MILLING THE LATHE BED 


ing and tapping the tailstocks as well 
as the bottom for the side adjusting 
screws. As can be seen, both pieces are 
held in their relative position so that all 
holes will be properly located. 

Fig. 13 shows the jig for drilling, ream- 
ing and facing the bosses and also for 
tapping on all sides of the apron. The 
top plate has been removed to show the 
apron in place, and the various tools and 
gages used are shown at the left. All 
tools are fitted with a uniform size of 
collet which may be inserted in the chuck 
without stopping it. 


MACHINING THE LATHE BED 


The lathe beds are first rough planed 
both top and bottom and set aside to sea- 
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son, the next operation being the mill- 
ing, as shown in Fig. 14. 

Another good example of surfacing by 
milling is shown in Fig. 14, where 
lathe bed is shown on a special milling 
machine which carries seven cutters on 
three different arbors. The leading arbor 
carries the four large inserted-tooth cut- 
ters for milling the sides of the lathe bed, 
both inside and out, while the cutters on 
the next arbor form the lathe bed with 
the three V’s and the flat bearing sur- 
face. Lastly the vertical spindle faces 
the under side of the inside edges of the 
bed. After this milling they are allowed 
to season a second time before being 
finally finished on a long planer with a 
special head, as shown in Fig. 16. 

Fig. 15 shows a very interesting tool 
head used in the finishing of the lathe 
bed which has been previously rough 
planed, seasoned and milled. This is a 
special head with a long apron in the tool 
block carrying the three special tool 
heads in addition to the plain flat tool 
which is held in the regular way at the 
right. The whole tool head feeds down 
at the correct angle for the V’s, each tool 
having individual adjustment and after 
being properly set the beds can be fin- 
ished very rapidly and accurately. The 
flat way is finished by the tool at the right 
which is fed horizontally along the rail, 
being set to the proper hight when the 
V-tools have finished their work. 

Fig. 16 shows the follower rest used for 
supporting the thread tool while the 
thread is being cut. This supports the 
screw firmly on both sides of the cutting 
tool and practically does away with all 
tendency to spring. It will also be 
noticed that they use the compound rest 
set at an angle, for feeding into the cut. 

The fixture for splining feed rods is 














Fic. 15. 





FINISHING THE LATHE BEDS ON A PLANER Fic. 16. 








FOLLOWER REsT FOR CHASING FEED SCREWS 
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shown in Fig. 17. This is practically a 
long table of double channel sections 
mounted on a base which fits on the 
regular milling-machine table. It has a 
power feed driven by the knuckle joint 
which is ordinarily used for the table of 
the milling machine. It is arranged so 
that the power feed can be easily disen- 
gaged and the long table quickly returned 
by hand when desired. Four cutters are 
used at the same time, so that the rods 
can be easily and quickly milled. This 
same fixture is used for splining the tail 
spindles, and will hold 40 tail spindles 
for the 9-inch lathe as made by this com- 
pany. 

Fig. 18 shows how the tails and spin- 
dles are tapped out. They are held firmly 
in the gripping fixture shown, which is 
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held in any convenient vise, and the tap 
is guided by a hardened-steel bushing 
held in alinement with the bore of the 
fixture which fits around the spindle. 


METHODS OF TESTING 
Before assembling, the headstock is 
thoroughly tested in every particular, the 
fixture shown in Fig. 19 giving an idea 
of how this is done. A hardened and 
ground arbor passes through the bearing 




















SPLINING FEED Robs 
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TAPPING THE TAIL SPINDLES 


TESTING INDICATOR FOR ENGINE 
LATHE HEADS 


Fic. 19. 


and supports the indicating fixture shown. 
This determines the location of the inside 
surfaces of the supporting arms for the 
back gear and also of the stud bearing in 
relation to the inside face of the front 
spindle bearing. The indicators show any 
variation, being held against the work 
by a spring, and the lever is being multi- 
plied to read to thousandths of an inch. 
Eccentric nurled pins are provided to hold 
the fingers out of contact with the work 
when placing the gage in position so as 
to prevent any possibility of injury which 
might affect its accuracy. 

A large special faceplate, Fig. 20, is 
used to test the accuracy of the spindle 
for alinement with the ways horizontally, 
and also for testing the squareness of 
the cross-slide with the spindle. A very 



































Fic. 20. 
SPINDLE, WAYS AND CROSS-SLIDES 


TESTING SQUARENESS OF HEAD Fic. 


TESTING ALINEMENT OF THE 


Ways 
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light cut is taken across the faceplate 
with the power feed and a large square 
used as indicated, to discover whether 
the plate has been faced flat or not. This 
also indicates its relative position with 
the ways of the bed. 

For testing the alinement of the spindle 
with the ways and also the accuracy of 
the lathe for boring, an arbor containing 
two collars is screwed on to the nose of 
21. These collars 


the spindle as in Fig. 
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alinement of the head and tail spindle. 
A round bar is placed between centers, 
and by means of an indicator held in the 
tool post, with the point against the bar, 
the tail center is adjusted to correct aline- 
ment sidewavs with the head center. 
Then by placing the point of the indicator 
underneath the bar, the alinement of the 
two centers vertically is determined. By 
testing tai! spind!es both in and out the 
alinement with the ways will be clearly 
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as indicated in Fig. 23. A plate with a 
projecting pin is attached to the carriage 
as at A, and a somewhat similar pin to 
the bed as at B. By means of a surface 
gage, a hairline is scratched on the per- 
iphery of the large faceplate, and a mi- 
crometer or vernier reading taken of the 
position of the two pins, A and B. Then 
the head spindle is turned the required 
number of times to move the carriage 
any desired distance, such as 1 inch or | 











Fic. 22. TestinG ALINEMENT OF HEAD Fic. 23. TESTING 
AND TAIL SPINDLES 

are turned and finished by taking a very shown. By running the carriage along 
light cut with power feed and each collar and indicating at different points, the 
measured with the micrometer, as shown. straightness of the outside or carriage 
Any difference in their diameter shows ways can be proved. 
the lack of perfect alinement and _ indi- ; 
ones Gis eee. TESTING THE LEAD SCREW 

Fig. 22 shows the method of testing the Accuracy of the lead screw is tested 























LEAD SCREWS 


ACCURACY OF 


foot, and the faceplate stopped exactly 
at the hair line. Then another reading is 
taken of the two pins, and a comparison 
of the two readings indicates whether the 
lead screw is too fast or too slow and how 
This has proved to be a simple 
method, 


much, 
and satisfactory 








Removing the Points of Broken Center Drills By 7. J]. Cederleaf 








For doing accurate drilling many me 


chanics lay out the work, prick-punch it. 


start the hole with a small center-drill 
and then finish to size with drill and 
reamer. 

This would be a good method if it 


were not for the irritating experience of 
having the center-drills break just as you 





THE TROUBLE 





get staricd. This is bad 
when the piece cf work is small enough 
to anneal without much trouble but when 
drilling large finished and the 
broken point refuses to come out after a 
half hour of coaxing it is very annoying. 
The accompanying show how 
to remove the brol:cn points. 


nicely not so 


pieces 


sketches 
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AND THE CURE 


I take an ordinary twist drill of a 
convenient size which must be smaller 
than the finished size of the hole and cut 
a slot in the end about the size of the 
point of the center-drill, using a thin 
flexible emery wheel. The slot should 
be a little deeper than the length of the 
broken point which is to be removed. 

The drill centers itself in the hole that 
the center-drill started and after drilling 
the required depth the broken piece can 
be easily pulled out, the whole operation 
taking but a few minutes. I have used 
this method successfully for the last two 
years. 








The copper production in the United 
States for 1909, according to statistics 
and estimates of the Geological Survey, 
reached the record-breaking figure of 
1,117,800,000 pounds. This not only ex- 
ceeds the increase of any previous year 
but it is considerably greater than the 
total yearly increase since 1904, 
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Financial Mechanics of Aviation &y JAZ. C. Krarup 








Since it has been established that the 
irt of flying is practicable, many persons 
vith enthusiastic ideas on the subject 
ire finding willing ears for projects in- 
olving important improvements which 
he discoverers of the art had apparently 
vever thought of. Many of the projects 
ire substantiated with small-size models, 
which may or may not fly. If they do 
fly, the promoter has his proved; 
and if it does not fly, it is because there 
s something in the construction which 
ibsolutely requires life size and a power- 
ful engine, “‘as anybody ought to be able 
to see.” The majority of the projects 
relate to improved monoplanes or bi- 
planes; some take a middle ground be- 
tween a Zeppelin rigid balloon and an 
aéroplane, and quite a few represent am- 
bitious attempts at the construction of 
ornithopters, helicopters, ornithoplanes, 
gyroplanes, or perhaps a gyroscopic non- 
descript altogether of its own kind. 
The inventors, promoters and financial 
backers are all interested, it would seem, 


case 


in certain simple mechanical laws which 
apply to all of types and in de- 
ciding for themselves what can be proved 
by a model and 
proved, what kind of construction is most 


these 


what cannot be so 


likely to prove a failure and what kind 
has a good chance in its favor. The 
mechanics relating to the balancing of 
fllers under all sorts of conditions are 
admittedly intricate and disputable, but 
those relating to sustentation and 
strength are fortunately so simple that 
anybody who has money to invest in 
experiments can understand them and 


Perhaps they might be 
mechanics of avia- 


profit by them. 
termed the financial 
tion. 

Beginning with the question of models, 
suppose a fller model operates 
with a surface of wings, or planes, or 
helical lifters, of 10 square inches and 
weighs 2 pounds. If one just like it 
in all proportions but twice as large in 
all linear dimensions were built it would 
be found that its active surfaces com- 
prised 40 square inches and that its 
was 16 pounds. 
accompanying diagram 
the reason for these proportions 
and is applicable whether the shapes are 
square or elongated, flat or bulky. The 
small first model could fly, it is assumed, 
because its action was suitable for lift- 
ing 1 pound with every 5 square inches 
of acting surface, but the second and 
larger model has only 2'% square inches 
of acting surface for each pound of 
weight. The problem of making it 
fly is a new one, although it is an exact 
counterpart of the model which flew, only 
larger. Its eight times greater weight 
represents presumably an eight times 
greater power wherewith to actuate four 


small 


weight 
The 
plainly 


shows 


and it can move 
model could 
faster > 


greater surfaces, 
them faster than the small 
move its surfaces. How much 
The linear speed of the centers of pres- 
sure in the surfaces can be multiplied by 


times 


the square root of two, because this will 


make the resistance twice as great, cor- 
responding to the double power per 


square inch. But it is a question to be 
decided only by experiment if the quad- 
ow " 
o™* 
7 ‘ 
one ‘ ‘ ‘ Ww 








S times a 
per Pound of W 


COMPARISON OF Two WINGED 
ONE HAVING LINEAI 
Twice THOS! 
OTHER 


GRAPHICAI 
MODELS, THE 

D IMENSIONS 

OF THI 


rupled surfaces, when moved at a velo- 
city 7 2 times higher than the velocity 
used in the model, thereby 
sustain an eight times greater burden. 
In the case of ornithopters and heli- 
required 
reality 


small will 


copters, the increased velocity 
of the larger model 


fewer wing flops per second and fewer 


means in 


revolutions of the helical lifters per sec- 
ond, because the pressure, 
being twice as far removed from the axes 
of motion as in the model, would 
be moved twice as fast by an unchanged 
number of flops or revolutions, and they 
1.414 times 


centers of 


small 


can only be moved 2 or 
faster by the available power. In other 
words, it said that the larger 
machine have to sustain a larger 
weight with a relatively reduced flying 
equipment and with an absolutely re- 
duced number of wing flops, or revolu- 
tions of rotary sustaining surfaces. It 
is by no means that it can 
do so, because it is not really the num- 
ber of flops or revolutions that 
count most, but the linear velocity 
of the centers of pressure in the acting 
areas, just as in an engine it is the linear 
piston speed that and not the 
revolutions per minute of the crankshaft. 
But, on the other hand, the conditions 
are so different, that the small model 
proves very little in favor of the larger 
one and much less in favor of a life-size 


may be 
will 


impossible 
wing 


for 


counts 


flying machine. 
One complication is 
parent, for if the larger 


immediately ap- 


machine is 


proved in practice to be capable of fly- 
ing, its speed should be greater than that 
with eight 
four 


because 
only a 


smaller sister, 
greater power 


times greater air resistance to overcome. 


of its 


times it has 


It should fly 1.414 times faster. Some- 
where in its operation it has to pay for 
this speed. Inferences are unsafe. Each 


dimension must be proved out for itself, 
somewhat on the same principle as each 
size of a two-cycle gasolene engine must 
be proved out for itself. 


Further—for in aviation nothing must 
be overlooked—if the wing motion is 
such that increased forward motion in 
space contributes notably to weight sup- 
port, as it ought to, the larger machine 
has here a point in its favor, provided 


it is capable of starting. Large size, for 
this reason, seems to tend toward the 
aéroplane system, in which the forward 
speed produces the whole weight sup 
port. And the question of models need 
not be discussed for aéroplanes, since 
aéroplanes have been tried in full size, 
and their success or failure does not 
begin to be considered, till they have 
been proved capable of leaving the 
ground. 


An EXAMPLE OF INTEREST 


An example may prove of interest, 
even if the figures used may not be quite 


true to nature. A bumble bee has a wing 
span of about | inches and flies with 
about 16 flops per second—textbooks 


credit it with much higher speed, but a 


musical-vibration test gives only § 16. 


The wing tips thus move up to 80 inches 


per second, assuming a full semi-circu- 
lar stroke for each wing 

\ dove has a wing span of about 15 
inches, 10 times greater than the bee’s, 


and flies, when not in a hurry, with four 
to five flops per second, giving the wing 
tips with full stroke 188 to 235 inches of 
, 


travel per second, or 2'; to 3 times 
faster than the bee’s The centers of 
pressure work, of course, in the same 


proportions as the wing tips. 

Squaring the velocity, the efficiency of 
the dove’s wing stroke is seen to be five 
to nine times superior, but, on the other 


hand, the dove has to support weight 
about 1000 times greater with a wing 
area only about 100 times larger. There 


would be a deficiency, if it were not that 
the dove’s forward speed in space con- 
tributes to support; the dove’s speed 
being the 4/10 times greater than the 
bee’s, as it 1000 greater 


power for propelling a 100 times greater 


has a times 


surface. Also, the bee is a flier that 
frequently carries a heavy burden, and 
it seems not improbable that its power 


may be relatively greater, while its shape 
is no doubt less favorable for speed. 


All that it has been desired to show 
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is that the relations between the flying 
capacity of a machine of a given size 
and that of an exactly similar machine 
of a different size are not simple but 
quite complicated, and that quick infer- 
ences from one to the other are in con- 
flict with the laws of mechanics. 

Even the question of materials alone 
precludes all acceptance of evidence from 
models, especially in the case of ma- 
chines in which large areas are agitated 
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by power against the resistance of the 
atmosphere. The properties of rigidity 
(or flexibility) and resiliency in the 
wings of the small flyer, or model, un- 
dergo very considerable changes which 
are not at all in simple proportion to the 
increase in linear dimensions, and it is 
more than doubtful if any material can 
be produced in which the changes will 
be suitable for and in proportion to the 


higher velocity and higher resistances 
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demanded when larger dimensions are 
used. Even in aéroplanes, to produce 
rigidity or a certain degree of flexibility, 
new construction is required for each 
size. 

Another set of mechanical ideas which 
should be of interest to promoters of 
aviation projects relates to dynamic 
stresses—the same kind which for a long 
time rendered automobiles liable to 
breakdowns. 








Graduating Hardened Steel Scales &y -red H. Colvin 








The graduating of steel scales, par- 


ticularly those which are hardened, has 
given rise to much speculation on the 
part of mechanics in general, and we are 
confident that the graduating and en- 
graving machine which is now illustrated 
through the courtesy of its makers, John 
Hope & Sons, R. LL, will 


prove extremely interesting to all of our 


Providence, 


readers. 

The old dividing engine, which might 
be compared to a traversing shaper with 
a very accurate screw, has given way 
in all commercial work, such as the grad- 
uation of steel scales, to machines of the 
type illustrated herewith, as it enables 
a large number of pieces to be graduated 
at one setting, according to the number 
of diamond points used, the machine 
illustrated being capable of graduating 
24 pieces at once. 

While this embodies the well known 
pantagraph system, the way in which it 
has been worked out so as to insure ex- 
treme accuracy and enable the work to 
be done rapidly is extremely interesting 
to the mechanic. This system involves 
the use of a pattern or master scale, 
which is made several times larger than 
the work to be produced, and, in the case 
of scales for obtaining fine measure- 
ments, must be laid out in the first place 
with extreme accuracy. This pattern or 
master is secured on the table A which 
forms the bed of the machine so that 
its markings may be followed or traced 
by the hardened steel pointer B which is 
controlled by the operator. The master 
scale also contains all numbers and 
markings, such as the makers’ names, 
which are reproduced on all the pieces 
on the work table at one operation. 


How THE MOoveMENT Is TRANSMITTED 


This pointer can be moved freely up 
and down, but its connection to the frame 
E is by two widely separated bearings 
which prevents any lost motion sideways. 
The pointer B is free to move in any 
direction as is necessary in following 
patterns of irregular design, but for the 
purpose of making graduations, we need 
only forward and back 
motion and the travel along the plate C 


consider the 


from one graduation to the 
pointer is pushed 
back, the frame E and plate C, which is 
mounted on wheels D, all move back 
with it. The arm G is swung backward 
by the ball pointer in the end bearing 
in the planed V in the top of: bracket 


in moving 


next. When the 


<a 


through the connection M and imparts 


a side motion to the carriage /. 
GRADUATING THE WorRK 


The work to be graduated is held on 
the upper table K, being located in its 
proper position so as to have its marking 


ns = 


’ 


tt — Ft FY 


feceugl “eins 





H and transmits a similar but reduced 
motion to the work table K through the 
opening in J. These motions can be 
traced by the aid of the three views, al- 
though the back view shows a different 
machine, but the operation is the same. 

When the pointer B is moved sideways 
the frame E moves along the top of the 
plate C and arm O, which can be seen 
in the rear view and which has a ball 
pointer similar to G bearing in a planed 
V in the top of E, swings the arm N 





ENGRAVING MACHINE FOR GRADING STEEL SCALES 


conform with that of the master scale 
with relation to the starting point. When 
the operator wishes to make a cutting 
stroke, the treadle is depressed, which 
throws all the diamond points into con- 
tact with the work, and as they are under 
direct control of the pointer B, every 
movement of the operator is reproduced 
by each cutting point, but on a reduced 
scale. 
These 
diamond 


cutting points are made from 
ships, which are securely 
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mounted in steel holders and then ground 
and lapped down to a fine cutting point. 
They last a long time, as, contrary to 
gcneral opinion, they are not used to cut 
the hardened steel itself. 


ETCHED AFTER GRADUATING 


After the pieces to be graduated have 
been hardened and tempered, they are 
zround to the desired thickness and also 


to present a perfectly smooth surface. 
They are then given a thin coat of 
asphaltum varnish, which is known in 
the trade as “acid resist,” and they are 


then ready for graduating. The diamond 
points cut through this varnish to the 
steel, leaving it exposed to the action of 
the etching acid into which the scales are 
dipped. A careful study of these illus- 
trations, using the reference letters in 
each case, will give a good understanding 
of the way in which the machine works, 
and also how the accuracy is 
secured by using widely separated bear- 
ings, easy running wheels (which are 
now being made with ball bearings), and 
give a very good general idea of the way 
in which this kind of work is performed. 

The top view shows nearly all of the 
24 diamond points, shows how they can 
be adjusted into any desired position for 
different work, and how they are brought 
down to the work by the rods connected 
with the foot treadle. 

Very similar machines are used in en- 
graving copper rolls for printing wall 
paper and textile fabrics, the main dif- 
being in the arrangement for 


show 


ference 


holding the rolls to be engraved and the 
for controlling the diamond 


mechanism 
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LOOKING AT 


points. It is interesting to note that this 
machine is the outcome of nearly a cen- 
tury of experience in textile engraving, 
the House of Hope being founded in 
Manchester, England, in 1810, and estab- 
lished in Providence, R. I., in 1847. 
Many improvements have been made 
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REAR View, SHOWING REDUCING ARMS 





WorK TABLE 


THE 


since the beginning and a large number 
of these machines are now in use for the 
finest kind of graduating and engraving. 








Permanent Expansion of Cast 
[ron 








In May, 1909, Crane Company, accord- 
ing to the Valve World, made two straight 
bars of cast iron, '4x inch, accurately 


machined. One bar measured 18.336 
inches and the other 23.382 inches. 
These bars were placed in a _ steam- 


heated core oven, where there is an even 
temperature of 325 degrees Fahrenheit. 
At the end of five weeks the shorter bar 
had a permanent expansion of 0.003 inch, 
and the longer, 0.008 inch, the lengths 
being 18.339 inches and 23.390 inches. 
In July the bars were transferred to a 


second oven in which the temperature 
fluctuates a little, but averages 600 de- 
grees Fahrenheit. After being in this 
oven 30 davs the lengths had increased 
0.145 inch and 0.177 inch. The bars 
were then returned to the oven for an- 
other 30 days and gained 0.014 inch and 
0.028 inch, respectively, in the second 
period. 
Inches Inches 
Original lengths IS.336 23.382 
Gain in tive weeks at S325 
degrees O.008 O.O0R8 
Gain in thirty days at 60ovu 
degrees ° 0.145 O.177 
Gain in thirty days at 600 
degrees 0.014 O.OLS8 








Final lengths ; 1S.408 VOD 
The permanent expansion at a tem- 
perature of 225 degrees was very small, 
but at 600 degrees it equaled in 60 days 


0.104 inch per foot on both bars. 
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SOME HARDSHIPS ot 
PATENT INTERFERENCE 
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Radical Changes in 
System Demanded to 
Stimulate Invention 








Were certain phases of our United 
States patent system designed to protect 
the rights of the inventor, or to rob him 
of them? Before answering, consider 
the heartbreaking, almost unending, com- 
plicated and tremendously expensive liti- 
gation through which an inventor may 
be compelled to go in upholding his 
rights. Consider again that this same 
litigation is a most powerful weapon in 
the hands of unscrupulous parties in 
their fights with the independent in- 
ventor. 

This article gives a striking account of 
the manner in which, through -the in- 
competence and carelessness of the ex- 
aminer, the rights of inventors are con- 
stantly placed in jeopardy by the United 
States Patent Office. It shows how cases 
that should be declared in interference 
are constantly overlooked, with the result 
that patents are issued beyond recall to 
the later of two inventors; and how 
ceaseless vigilance on the part of the in- 
ventor is necessary to reduce, although 
it cannot remove, the cloud thus placed 
on his title to his invention. It shows 
the kind of a fight the rightful inventor 
may have to make to obtain his patent, 
after the other party has had his issued. 
And even then, each patent carries the 
seal of the Patent Office, and on its face 
one is as good as the other. If the de- 
feated party is not satisfied with the re- 
sult, and defeated parties are seldom sat- 
isfied, he may, without even the formal- 
ity of an appeal, start an infringement 
suit and try the case anew, for the inter- 
ference proceedings have no standing in 
court. On the other hand, he may begin 
manufacture and thus compel the suc- 
cessful claimant to institute an infringe- 
ment suit in order to prove that his 
rival’s patent is not valid. 

This article deals with facts, some of 
the experiences in patent interferences, 
of a single independent inventor. In 
the title I have written “hardships;” this 
might well have been “injustices,” for 
interferences present the clearest proof, 
to those who study them, that the admin- 
istration of our patent system is radically 
unjust and that the intent of the Consti- 
tution both in promoting the progress of 
science and useful arts and in securing 
for a limited time to inventors the ex- 
clusive right to their discoveries is not 
realized. There are hardships imposed 
and injustices done, both to the public 
as a whole and to the inventor as an in- 
dividual. 

PURPOSE OF THE ARTICLE 
This article sets forth facts in regard 
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to certain patent interferences in order 
to show the hardships that this branch 
of our patent system imposes upon in- 
ventors. Thus it is added testimony to 
the general unprofitableness of inventing 
and patenting, and, therefore, directly in 
line with the conclusions set forth in a 
preceding article printed on page 221, 
Volume 32, Part 2. 


RecorDs OF A WELL KNOWN INVENTOR 


H. Ward Leonard, of Bronxville, N. Y., 
is one of the best known inventors in 
the United States today. His work has 
been more particularly in the electrical 
field in which he was a pioneer, and 
many of his inventions are used in this 
country and throughout Europe, and are 
known under his name. Mr. Leonard 
has had 64 patents granted to him, of 
which about 50 have proved to be valu- 
able. In addition he has some 30 patent 
applications pending. In connection with 
these 94 patents that have been issued 
or are pending 30 interferences have 
been declared. Of these 10 are now 
being contested, 15 were finally won by 
Mr. Leonard, 3 were settled by com- 
promise and 2 were lost through neglect 
of the attorney that had them in charge. 

The fact that all of these interferences 
had been declared is presumptive evi- 
dence that the inventions are of value; 
for expensive interference proceedings 
and such proceedings are extremely ex- 
pensive—are not carried on unless each 
contestant believes that there is real 
value in the invention and in the claims 
that are in controversy. Again, the fact 
that out of 20 interferences that have 
reached final decisions Mr. Leonard has 
lost but two, and that loss directly trace- 
able to the neglect of his then attorney, 
and that only three others have been 
compromised; or, to put it a little differ- 
ently, the fact that he has won, wholly 
or in part, 18 out of 20 interferences is 
presumptive evidence of the value of his 
inventions and the strength of his patent 
applications. 

It is doubtful if any other inventor in 
the United States has as complete 
records of his patent applications, the 
various amendments and motions made 
in connection with them, and as complete 
a history of all of the various patent 
interferences in which they have been 
involved. It is especially fortunate that 
such information can be drawn upon for 
this article in order to show the hard- 
ships and injustices of patent interfer- 
ences. 


WHAT THE RECORD SHOWS 


The record shows that many patents 
issue through inadvertence; that is, their 
applications should be put in interference 
with applications already on file in the 
Patent Office, instead of being allowed. 
For this reason a careful inventor is 
compelled ‘to study the Official Gazette 
week by week to discover or surmise, if 
possible, from the few claims that are 
printed whether or not a patent has 
issued with claims that interfere with 
any applications he may have in the 
Patent Office. A patent that is once 
issued, even although its claims are 
finally given to another through interfer- 
ence proceedings, is irrevocably issued, 
is not canceled and constantly exists as 
an encumbrance upon the clear title of 
the second patentee; for, superficially, 
the first inventor has priority in the 
claims, and may always assert his claims 
in a legal suit for infringement. 

This record also shows that interfer- 
ence proceedings are so lengthy and ex- 
pensive that a man who is not possessed 
of considerable means cannot carry them 
through to a conclusion, even if there is 
no question in his mind, or in the minds 
of his attorneys, that he has the right of 
the controversy. During the period when 
such controversies are beitg carried on, 
an inventor cannot market or sell his 
product without taking a chance that the 
decision may be given against him and 
that he may be held accountable for in- 
fringement. 

This record shows, still further, that 
established priority of invention, and 
even the filing of an application in the 
Patent Office prior to any date of con- 
ception alleged by contestants in an in- 
terference contest are not. sufficient 
grounds to ward off appeal after appeal 


Two ILLUSTRATIONS 


From Mr. Leonard’s records cf 30 in- 
terferences we have selected two illus- 
trations of the extent to which interfer- 
ence proceedings can be carried under 
existing practices. The first has seven 
interferences, the second, three. On 
March 25, 1902, a patent, No. 696,247, 
issued to Leonard for an electrical mul- 
tiple-control system; the application was 
filed January 24, 1901. This was a 
parent or basic patent, requiring several 
divisional patents in order to cover the 
various patentable disclosures of the 
original application, but which could not 
be claimed specifically in the original 
patent. Various rules have been en- 
forced from time to time at the Patent 
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Office in regard to what may or may 
not be included in one application, if the 
inventor proposes to patent both com- 
bination and method. In this case basic 
patent 696,247 with the rules then in 
force was limited to combinations, there- 
fore the specific forms claimed in that 
patent were the combinations of Fig. | 
of the application. 

On March 22, 1902, just prior to the 
issuing of the basic patent, a divisional 
was filed, serial No. 100,142, covering 
the specific disclosures of Fig. 4 of the 


parent application. Since that time the 
rules of the office have been changed 
so that both methods and combinations 


can be claimed in the same patent. 

On May 9, 1901, a divisional applica- 
tion, No. 59,373, was filed covering the 
methods employed in connection with the 
combinations of Fig. 1! of the parent 
application, which at that time the rules 
of the Office did not allow the parent 
patent to cover. 


Illustration 1. The First Interference. 


On November 29, 1904, patent 776,220 
issued to Cutler for an invention 
covered by the divisional application 
serial No. 100,142, filed March 22, 1902. 
Leonard noted this patent, realized that 
it interfered with the application which 
he then had in the office and demanded 
an interference. This the examiner re- 
fused to grant. 

Meanwhile, Leonard’s application had 
been allowed, but if it should 
would have contained claims paralleling 


was 


issue it 


claims already allowed and issued to 
Cutler. Leonard, therefore, forfeited the 
application after having asked the ex- 
aminer to declare an interference with 
Cutler and being refused. This for- 
feiture took place on May 11, 1905. On 
July 26, 1906, Leonard renewed it, hav- 


ing a right to renew at any time within 
a period of two years from the date of 
allowance. He then again demanded an 
interference, which was granted Novem- 
ber 6, 1906. The alleged date of con- 
ception by Cutler was about October, 
1902, and the examiner of interferences 
awarded priority to Leonard. 


On appeal to the examiners-in-chief 
the decision of the examiner of inter- 
ferences was reversed on the ground 


that the delay of 14 months between the 


date of forfeiture and the date of re- 
newal constituted an abandonment of 


the application. 

Upon appeal to the commissioner the 
decision of the examiners-in-chief was 
reversed and priority was again awarded 
to Leonard. 

The case was then taken to the Court 
of Appeals of the District of Columbia 
and a decision rendered in favor of 


Leonard May 5, 1908, and published in 
the Official Gazette, September 8, 1908. 

Special attention should be called to 
two points in connection with this case: 
First, 


that the Patent Office allowed a 
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issue inadvertently at a time 
interference should have been 
application of prior 
date still pending; second, although 
Leonard’s filing date prior to the 
alleged date of conception of the other 


patent to 
when an 
declared with an 


was 


party to the interference he was forced 
to spend both time and money in order 
to carry the case through the primary 
examiner, examiner of _ interferences, 
examiners-in-chief, commissioner, and 
court of appeals, in order to establish 
his right to an invention disclosed in 


his original patent application. 


REGARDING INADVERTENCI 


In regard to the point of inadvertence 
I quote from the court decision referred 
to above: 


‘ 


‘Leonard’s application was pending 
when the patent to Cutler was granted, 
and, in view of the subsequent decision 
of the Patent Office that an interference 
existed, it follows that the 
patent to Cutler was inadvertently issued 

“The real the 
whether the inadvertence of the Patent Of- 
fice in granting a patent to Cutler with- 
out declaring an interference between 
Cutler’s application and Leonard’s divi- 
sional application and subsequently er- 
roneously declining to declare an inter- 
ference between the Cutler patent and 
Leonard’s divisional application, shall be 
held to be a bar to the renewal of Leon- 
ard’s divisional application. To state the 
proposition, we think, is to answer it. Un- 
til the patent to Cutler was granted Leon- 
ard had no means of knowing what claims 
it contained. As soon as he heard of the 
patent he asked for the declaration of an 
interference, it was subsequently 
determined he was entitled to have. 
Manifestly the patent to Cutler was not 
regularly issued as contended by his 
counsel, but was inadvertently issued at 
a time when an interference should have 
been declared. Every principle of justice 
and right, therefore, demands that Leon- 
ard be not permitted to suffer because of 
the mistake or inadvertence of the Pat- 
ent Office.” 


necessarily 


question in case is 


which 


Illustration 1. The Second Interference. 


Meanwhile, the patent office had inad- 
vertently issued four other patents whose 
applications should have been put in in- 
terference with a second divisional ap- 
plication of Leonard’s under this same 
parent patent No. 696,247. This divisional 
was filed April 24, 1903, serial No. 154,089. 
These four patents were issued to Powell 
on September 10, 1907, No. 865,812, 
filed April 16, 1906; No. 865,813, filed 
June 30, 1906; No. 865,815, filed Sep- 
tember 29, 1906; No. 865,816, filed July 
30, 1906. 

Leonard noticed these patents and de- 
manded an interference, which was 
granted January 7, 1908, interference No. 
28,375. Twenty-eight counts were in con- 
troversy. Powell’s alleged date of con- 
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the 28 


issues was subsequent to Leonard’s filing 


ception on each and every one of 


On Feb. 21. 1908. the examiner 


notice of a decision in 


date. 
gave 
Leonard unless good and sufficient cause 
why such action should 


favor of 


should be shown 


not be taken. Powell mede a motion 
upon 23 different grounds to dismiss the 
28 issues. This was on March 21, 1908. 


After a very elaborate and complicated 
argument the examiner awarded priority 
to Leonard on July 9, 1908, in regard to 
12 of the counts at issue and dismissed 
the others. Leonard and Powell mutually 
agreed not to from this decision 
and it became final on August 31, 1908, 


appeal 


Illustration 1. The Third Interference. 


On September 10, 1907, another pat- 
ent improperly issued from the office, one 
that should have been put in interference 
with application of Leonard’s, 
No. 154,089, filed April 14, 1903. The 
patentee was Bogen; patent No. 865,822; 
pplication filed May 27, 1907 
demand Leonard an interference 
was declared January 27, 1998, No, 28,- 


a 
O/v0, 


this same 


Upon a 
from 


of conception 
was subsequent to Leonard’s filing date 
the examiner gave notice cf judement for 
Leonard. The interference had two 
counts. Bogen dismiss upon 
March 31, 1908 1908, the 
examiner decided in Leonard 
upon all the issues and, as the contest- 
ants agreed not to appeal the decision be- 
final August 31, 1908, 


As Bogen’s alleged dat 


moved to 
Upon July 9, 
favor of 


came upon 


Illustration 1. Four More Interferences. 


Later four other interferences were de- 
clared at the request of Leonard, two with 


Powell, one with Bogen, the rival inven- 
tors mentioned before, and the fourth 
with another inventor named Richards. 


The second interference with Powell, No. 
29,476 was with one cf Powell’s patents 
that had been in interference before, No. 
865,812 and Leonard’s divisional applica- 
tion, No. 100,142, which had been in con- 
troversy Cutler. The other Powell 
interference, No. 29,600 was between this 
same patent 865,812 and Leonard’s ap- 
plication 59.3273. Bogen’s second inter- 
ference was between his patent that had 
been in interference before and Leonard's 
divisional applicaticn, No. 100,142. This 
interference was No. 29,427. The inter- 
ference Richards, No. 29,428, 
between his patent No. 867,154 issued 
September 24, 1907, and Leonard’s divi- 
sional application, No. 100,142. 

Of these four interferences it is inter- 
esting to note that three are with the di- 
visional application that was put in inter- 
ference with Cutler’s patent and carried 
through to a decision in favor of Leonard. 

These four interferences are in contro- 
versy at the date of this writing, the 
situation in regard to each being briefly 
as follows: No. 29,426, Powell No. 2, 
five counts are involved. The decision of 


with 


with was 
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the examiner of interferences of Decem- 
ber 16, 1909, gave four counts to Leonard 
and held the fifth as not patentable. 

No. 29,427, Bogen’s interference No. 2, 
nine counts are involved. The examiner 
of interferences rendered a decision on 
December 16, 1909, awarding eight of the 
nine counts to Leonard and holding the 
other as not patentable. 

No. 29,428, interference with Richards 
only one count involved. The examiner 
on interferences decided in favor of Leon- 
ard on December 16, 1909. 

No. 29,600, Powell interference No. 3, 
three counts are involved. On December 
16, 1909, the examiner decided in favor 
of Leonard on all three counts. 


RESUME OF THE SITUATION 


Thus we have this situation: In con- 
nection with this one inventor’s copending 
applications on the same general subject 
matter the Patent Office has allowed seven 
patents to issue inadvertently, this being 
proved by the fact that upon Leonard’s 
demand interferences have been declared 
between certain claims of these seven 
patents and certain claims of Leonard’s 
applications. As these patents have is- 
sued and as certain of their claims will 
likewise ultimately appear, presumably, 
in patents to be issued to Leonard there 
will be a confusion to the public. The 
improper patents will be of prior date and 
superficially will appear to a layman to 
be the valid ones. Eight years have been 
spent in fighting these interferences 
alone and many thousands of dollars. 
Behind all this stands the fact that Leon- 
ard’s original filing date was prior to any 
date alleged as the date of conception 
by the other inventors. The last four in- 
terferences mentioned have presumably 
but started on their course, and it will 
probably take a long time and a large 
sum of money to carry them through the 
Court of Appeals. Where is the justice 
to any of the interests involved in such 
procedure ? 


Illustration 2. Three Interferences. 


To show that the conditions that have 
been described are not necessarily caused 
by the extreme technicality of electrical in- 
ventions, another invention of Mr. Leon- 
ard’s in an entirely different field and 
under entirely different conditions is 
worth citing. This is an invention deal- 
ing with an automobile clutch; today 
there are three interferences in contro- 
versy in connection with it; No. 29,809 of 
January 18, 1909, No. 29,810 of January 
18, 1909, and No. 30,833 of September 
30, 1909. The application was filed in 
1903. The Patent Office is considering the 
application at first refused to believe that 
the invention now in interference existed 
However, at length through continued 
argument the examiners were brought to 
see that the invention claimed did exist. 
Before the application could be prose- 
cuted to allowance, three other inventors 
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entered the office with devices which have 
been declared in interference with it. 

This situation shows plainly the falli- 
bility of the examiners. The assumption 
upon which the examination rests is that 
a man earning perhaps $1800 a year, is 
competent to review the art upon which a 
great industry is based, and differentiate 
just how far a new invention furthers that 
art, and at the same time delimit the 
claims to just exactly that which is a 
progress over the art as it existed before 
the invention was made, no more and no 
less. In regard to the application just 
cited, some five years were required to 
cenvince the office that an invention had 
been made; and after that point was 
reached, other inventors had reached the 
office with substantially the same ma- 
terial so that long drawn out and expen- 
sive interference proceedings must result. 
Had the office taken the attitude in 1903, 
that it took at a subsequent date, there 
is apparently no reason why the patent 
could not have issued within a reasonable 
length of time. Thus four inventors must 
presumably spend much time and money 
in a fruitless fight, and the public will 
not have the full advantage of the in- 
vention for several years to come. 

Can anyone who has read the preced- 
ing paragraphs doubt that our patent pro- 
cedure is rotten? Can anyone doubt 
that real invention is being hampered and 
suppressed, rather than _ stimulated 
through the hardships to which inventors 
are placed once they try to patent their 
inventions? Can anyone doubt that the 
spirit of our Federal Constitution is being 
violated in that neither the public nor the 
inventors are getting, on the one hand 
public benefit of new inventions, and on 
the other hand the individual right to be 
secured in the exclusive right to the in- 
vention for a limited length of time? 
Can anyone doubt that an intelligent and 
immediate reform of the patent laws 
through the agency of Congress, and in 
the interests of both the public and in- 
ventors, is needed 

There is probably no experienced in- 
dependent inventor in the United States 
who is satisfied with present conditions. 
On the contrary, however, many patent 
lawyers will state that the patent proce- 
dure of the United States is the best in 
the world, and so it probably is from 
their selfish point of view. 


HARDSHIPS TO INVENTORS 


To summarize briefly some of the points 
brought out by the paragraphs from Mr. 
Leonard’s experience: The Patent Office 
examination is insufficient, in that it al- 
lows many patents to issue through inad- 
vertence. This must not be construed too 
harshly, for is it conceivable than any 
one man can know the exact state of the 
art behind a great industry and appreci- 
ate the precise limitations of every in- 
vention in that field ? 

The Patent Office examination is in 
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some cases insufficient to determine 
whether or not an invention has been 
made, and if a considerable length of 
time is required for an inventor to show 
the office that inventions actually exist 
he is constantly exposed to the danger 
that some other inventor may have 
reached the office with the same disclos- 
ure and a long drawn out and expensive 
interference contest will result. 

From the fact that patents issue in- 
advertently, a careful inventor is com- 
pelled to study the Official Gazette week 
by week in order to see, if possible from 
the limited number of claims that are 
now printed, whether or not a patent has 
issued inadvertently, interfering with 
some application that he may have on 
file in the office. This fact alone should 
be sufficient to base a demand upon the 
Patent Office that the former system of 
printing all of the claims of every pat- 
ent be returned to. It is now an easy 
matter for unimportant claims to be 
placed among the first five, all that are 
printed by the office, and important claims 
given succeeding numbers. Thus an in- 
ventor is put to the hardship of sending 
for a large number of patents, if he has 
worked in an active field, in order to de- 
termine whether or not his rights have 
been invaded, or take the risk of having a 
patent issued to some other inventor con- 
taining claims to which he is justly en- 
titled but of which he has-no knowledge. 

In case a patent issues inadvertently, 
or an interference is declared in con- 
nection with a patent application upon 
a device which an inventor wishes to 
manufacture and market, he is compelled 
to desist from such manufacture, or else 
run the risk of losing the claims which 
are in controversy and place himself 
liable to an infringement proceeding from 
his competitors, for never mind how just 
his position may be as he is able to see 
it, he cannot forecast with certainty the 
nature of the decision that will be ulti- 
mately rendered. 

The real inventor who seeks to protect 
his rights properly is compelled to spend 
an enormous amount of his personal 
time in looking after his interests, par- 
ticularly if he has a number of inter- 
ference proceedings on hand. When an 
inventor is fighting interference proceed- 
ings and the like in the Patent Office he 
is not inventing, thus the value of his 
creative genius is being lost, both to him- 
self and to the public at large. Such 
losses are, of course, incalculable, but the 
fact is growing more and more promi- 
nent that the best of the independent m- 
ventors of our country, especially those 
who are the philosophical ones, are not 
patenting many inventions today. Mr. 
Leonard estimates that two-thirds of his 
own time is spent in connection with pat- 
ent litigations; time that he would gladly 
spend on new inventions if he could do 
so, 

Admitted priority of invention is no 


rma ti - Oo -— 
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protection to an inventor from_ inter- 
ference proceedings. In all of the seven 
interferences in connection with the elec- 
trical inventions referred to above, not 
one alleged date of conception of the 
other applicants was prior to the date of 
filing the original application of Mr. 
Leonard. Yet various technical grounds 
can be brought up to prolong a contest, 
even under conditions where the junior 
party cannot contend that the senior party 
was not the prior inventor. Why should 
not established priority be sufficient 
grounds upon which to base an incontest- 
able decision ? 

Through the inadvertence of the Pat- 
ent Office, a patent may issue irrevocably 
te the wrong men; and after a prior ap- 
plicant has spent thousands of dollars and 
years of time in carrying through an in- 
terference proceeding—when it is all fin- 
ished and he has gained his decision— 
he is still lacking the security in the ex- 
clusive rights to his invention that the 
Constitution of the United States clearly 
intended he should have. 


OTHER HARDSHIPS 


In connection with the cases that have 
been described, one fact should be plain- 
ly recognized; that is, that in no case 
did Mr. Leonard take testimony in any of 
the interference proceedings. His date 
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of application in every case was prior to 
the alleged date of conception on the 
part of the other parties to the contests, 
so that he based his case on the record 
without taking testimony. If the inter- 
ference were of such a nature that tes- 
timony must be taken, there are two more 
hardships to which an inventor may be 
put. 

Forged testimony is not unknown, and 
as testimony is not taken before a court 
the effect of the attitude and character of 
the witnesses in forming an opinion in the 
minds of the judges as to whether or not 
the truth is being told has no influence 
whatever. Thus forged documents and 
perjury may make out a much better case 
when presented in the printed records 
than the testimony of honest inventors. 

As testimony may be taken anywhere, 
depending upon the desires of the party 
in whose interest it is taken, the other 
party to an interference proceeding may 
be dragged anywhere over the face of the 
country to remote and inaccessible places, 
requiring the expenditure of a great deal 
of time and money in order to protect his 
interest properly when such testimony is 
being taken. 

In conclusion, as my first article 
showed the worthlessness of many pat- 
ents considered from the standpoint of 
whether or not they paid in dollars and 
cents, this article shows the hardships 
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and injustices to which an inventor may 
be subjected provided his invention has 
value and is brought into interference. 
Mr. Leonard estimates that the average 
cost of the 20 interference proceedings 
that have been brought to final decision 
is upward of $1000 and yet except in the 
case of two of them, no testimony was 
taken. The long years of litigation and 
the expenditure of many thousands of 
dollars is sufficient to take the heart out 
of the average independent inventor. At 
the same time the inventors in the 
ploy of a great corporation, where inven- 
tions are assigned as soon as application 
the usual advantageous 
position given to the possessor of wealth 
when litigation is undertaken. 


em- 


is made, are in 


Our PATENT PROCEDURE MusT BE 


CHANGED 


No better phase of patent procedure 
can be cited than interferences to show 
the insufficiency and injustices of our pat- 
ent sytem. Everyone really desiring the 
onward progress of American industries 
should interest himself in bringing pres- 
sure upon Congress to so modify our pat- 
ent laws that the progress of science and 
the useful arts shall be promoted through- 
out our country, and that real inventors 
shall have reward for their dis- 
coveries. 


some 








Snap Gages with Interchangeable Jaws 


By W. H. Schetbert 








The snap gage is indispensable when 
interchangeability of parts is necessary in 
manufacturing. It has, however, a limi- 
tation that a single snap gage serves but 
a single size and to meet all requirements 
we must possess a great number, from 
the smallest to the largest sizes. More- 
over, with hard use, the jaws of a snap 
gage wear away comparatively fast. 








r : od 


A FRENCH INTERCHANGEABLE 
Jaw SNAP GAGE 


Fic. 1. 


Therefore, the machine shops need a 
snap gage whose jaws are interchange- 
able, in some such manner as shown in 





INT! 
GAGI 


ANOTHER GERMAN 
ABLE JAW 


RCHANGE- 


ONAP 


the accompanying drawings, so that one 
and the same gage body 


measuring a number of different diam- 


eters or sizes. 
the So- 


Fig. 1 shows a 


ciété E 


snap gage of 
Laurent u. D. Frard, 
France, in which the jaws can be 
changed and the gage 
frame for as many as 22 different meas- 
urements. This 
ever, the disadvantage that for purposes 


inter- 
thus use 


same 


construction has, how- 


can be used for 


Paris, 


of attaching the jaws 1 must be drilled 
to receive the screw 2, which holds it to 
its seat. A drilled and tapped jaw is sub- 
ject to incurable distortions in hardening 
which destroy its precision. It is further 
to be remarked that, upon tightening the 
screw, in case the gage body is not drilled 
exactly perpendicular to the jaw, the lat- 
ter receives a slight obliquity which is 
sufficient to prevent a precise measure- 











ment, that is to say one to 1/500 milli- 
meters (0.00007 inch). 
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Fic. 2. A GERMAN INTERCHANGEABLI 


Jaw Snap Gaai 
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Fic. 4. A PLuG GAGE WITH JAWS OF 
TYPE SHOWN IN Fic. 3 


Efforts have therefore been directed 
toward constructing snap gages whose 
jaws shall consist of simple plates cor- 
rectly secured to their seats by other 
means. Two patented devices which com- 
bine easy interchangeability with great 
accuracy have been brought out by Lud- 
wig Loewe & Co., Aktiengesellschaft, 
Berlin, Germany. 

According to the construction in Fig. 
2. the movable jaws 3, which are dove- 
tailed at the lower end, are held on their 
seats by plates 44 pressed by screws 5 


AMERICAN MACHINIST 


against the frame 6. The drawing shows 
one-half of a limit gage. To interchange 
the jaws, we need only loosen screws 5 
of the middle plate, and then the two 
jaws can be pushed out and replaced by 
others. 

The other design, Figs. 3 and 4, en- 
tirely dispenses with the plates 44, 
through which the jaws of the foregoing 
gage were pressed against the frame. In- 
stead, the gage body has projecting lateral 
cheeks 77 which fit over the dovetail 
corners of the dovetail-shaped jaws 8. 
The gage body 9 beneath the bearing sur- 
faces of the jaws, is provided with a slot 
10 through which transversely passes a 
clamping screw 11, by which the parts 
of slotted portion of the gage bedy can 
be drawn together Thus the dovetail 
cheeks 77 of the frame are pressed 
against the jaw and hold it in the right 
position. In this way only the screw 11 
need be loosened to exchange a jaw. 

Another new patent gage, Fig. 5 made 
by H. Weimann, of Bremerhaven, is dis- 
tinguished from the foregoing design in 
that the changes in measurements can be 
made without use of a screw, or the like. 
For that purpose, the end of jaw portion 
of the snap-gage body is provided with 2 
box-shaped case 12 which carries on the 
inner side a steel plate 13, serving as the 
measuring face of the jaw. This plate 
is continually pressed by a spring against 
a steel plate fixed to the gage body 14. 
When the opening of the snap gage is to 
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Fic. 5. A TuHirp GERMAN INTERCHANGE- 
ABLE JAW SNAP GAGE 


be changed there is placed between the 
very accurately ground plates 13 and 15 
an insertion piece 16, shoving it in from 
the top. By the force of the springs 17 
the measuring face is pressed into po- 
sition. 

On the inside of the snap gage is an ar- 
rangement by means of which it is easy 
to remove the inserted plates. This gage 
permits us fit it to make any desired 
measurement between its jaws without 
moving a screw or the like. 








Sammy’s Shop — Correspondence 4y //~ Osdorne 








When a shop sort of grows up without 
malice aforethought, so to speak, that is 
to say, when a shop gets started just 
because it happened to, and then grows 
along bigger and bigger just because it 
bulges out first in one place and then in 
another, and the bulges have to be taken 
care of, it is not to be expected that it 
will have the symmetry and beauty of 
outline either in its buildings, mechanical 
equipment, or ways of doing business to 
compare with one that was premeditated 

When Sammy sees the beautiful lay- 
out of a new establishment that is to be 
built, and reads about it and finds that 
the one who did the laying out did it with 
the full understanding of what the shop 
is to be used for, how many men are 
to work there, how much work is to be 
done each day, how big an office force it 
is to have, and how much stock is to be 
carried, etc., so that he is able to show 
the location of each machine, the line of 
travel of each piece of stock through the 
shop, how each piece of needed informa- 





tion desired gets to the office at the 
right time and falls right in line with the 
rest of the information so as to make 
a harmonious whole, he feels very keenly 


the fact that his shop is not in 
that class. 

When a shop can start in full grown, 
with everything perfected right at the 
Start, it simplifies things wonderfully. It 
cuts out all the bewilderment and chagrin 
that comes from doing something that 
happens to come along in the first way 
thought of because it is an easy way to 
do it, and then continuing to do it that 
way on future occasions until suddenly 
it becomes apparent the way is wrong, 
and if not the very worst way it is at 
least a very bad way. 

Taking this matter of letter writing, 
for instance. When Sammy first began 
running the shop and the letters began 
coming in he answered every one of 
them. From somewhere—possibly the 
AMERICAN MACHINIST—the idea had got- 
ten into his head that it was the correct 
thing to do, and he did it. Doing this 
letter writing himself and also doing it 
out of regular working hours, it was not 
very long before Sammy began to cut out 
some of the letters. The first ones to be 
dropped were those that contained ad- 
vertisements of things that were foreign 
to his business. 


This was an impersonal sort of a thing 
because most of these letters contained 
only printed matter that came in an un- 
sealed letter with a 1l-cent stamp on the 
envelop. This gave some relief but only 
for a short time. It surprised Sammy to 
see how many people wanted to benefit 
him in some way, and it also surprised 
him to see how many people thought he 
should do something to benefit them even 
though he could not see that it would 
benefit him to do so. 

It is altogether likely that some people 
thought ill of Sammy owing to the brevity 
of letters received from him. Many 
others may have thought ill of him be- 
cause they did not get any. Notwith- 
Standing all of the compressing which 
Sammy could do on this bulge in his 
shop it continued to grow beyond his 
personal capacity, and owing to the fact 
that this shop had not been planned so 
as to be making a “barrel” of money 
right along, Sammy was obliged to get 
some help that was not too expensive. 
It hurt him to do this because he had 
absorbed the idea from somewhere that 
a very high grade of talent should be 
used to handle the correspondence. 
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He went along this line far enough to 
find out what tried-out and branded tal- 
nt considered a fair return. With a 
sigh he looked for cheaper help and tried 
iow to do the best with it. 


BusiINess MAIL THE Mos1 


IMPORTANT 


STRICTLY 


There are letters which receive prompt 
ind careful attention. These are the 
<ind that relate directly to the business 
»f the shop, coming from its customers, 
or from those whom it is a customer of. 
dictates the answers to these 
iimself. Between these letters and those 
that go directly to the basket are 
many classes, and it is likely that many 
mistakes are made in disposing of them. 

It is not unusual for someone to voice 
his objections in this paper as to the way 
letters are treated by companies to 
whom he has had occasion to write re- 
garding employment. This is kind 
of a letter that Sammy always answers, 
but right here he wishes to have it under- 
stood that the companies are not the only 
has answered 
wanted work, 
the 
and 
reply came back. 
rule to an- 


Sammy 


waste 


his 


one 


sinners, for repeatedly he 
letters where the writers 
according to the wording of 
worst kind of ways, 
neither the man 

While he has made it a 
swer every letter that contains an appli- 
cation for work, it is not a certainty that 


letters, 
in the yet 
nor a 


he will continue to do so, for as the bus- 


iness has grown so has the number of 
applicants increased, and the applica- 
tions are not always pertinent. For in- 


stance, here is a scrawl, poorly written, 
badly spelled and dirty. The writer does 
not state any qualifications, but puts in 
an application for anything in sight with 
the statement that he has “worked at 
everything and found any- 
thing that he could not do.” Yes, it must 
be admitted that that is an extreme case, 
but it differs more in degree than in prin- 
ciple from a large number. Sammy has 
never advertised for men, but he has told 
could work an- 


most never 


some of his men that he 
tther machinist, who is good at small 
lathe work for instance, and ap- 
plications in person and by letter would 


soon 


begin to come in from persons who could 
not be classed as machinists of any 
‘ind by any stretch of the imagination. 


je has wondered, even while answering 
such letters, whether it was right to do 
o. It may be a matter of surprise to 
but it would that there is a 
lass of men who make it a business to 
unt work. So interesting, and appar- 
ntly lucrative, is this hunting that they 
0 not stay long in any one place, but 
hile working at one place are not try- 
ng to be valuable there, but are lining 


4 


ome, seem 


pr other jobs. 


“SYSTEM” PANACEA 


THE 


Away at the other end of the varieties 
f letters that come from applicants for 


ork is the carefully planned and 
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thought out one from the man _ who 
knows all of yeur troubles and short- 
comings and who, ‘or a nominal (it is 
well to know that the word “nominal,” 
judging from experience with it, has a 
technical meaning that is very different 


everyday meaning) 
run your 


from its common or 


consideration will come in and 


business for you in a way that you never 


dreamed of. All you will have to do will 


be to see that the system is kept on the 
track. 
LETTERS RE FoRMER EMPLOYEES 
Another troublesome kind of letter that 
keeps coming to Sammy is the one that 
comes from the man who gets an appli- 
cation from one of his former workmen. 


While he is always willing to help along 


man who has worked for him, it is 
not always 
peculiar ideas of 
does not call every 
machine shop a machinist, yet 
have done the rough helping in his shop 
have put in applications for work as ma- 


referred to him as to 


any 
so owing to the 
them. He 
works in a 
men 


easy to do 
some of 
man who 


who 


chinists, and have 


their ability When a man works for him 
for two months in 1907 and for three 
months in 1908 Sammy does not con- 
sider that he has worked for him for two 


years, but some men seem to so consider 
it. Letters verification of 
men’s statements 
in the side light which they 

Several may come regarding the same 
man. Coming widely separated 
sections of the country, and from very 
different classes of occupation they tend 
to show that the man is both industrious, 


asking for 


are sometimes curious 


throw. 


from 


in a way, and versatile. 


THE TRADE-PAPER MAN AND THE RESULT 
OF His CALI 
As the bulging kept on, a sort of a 


woodshed was planned and built. One 
day, before it was finished, a man came 
rushing around and began asking ques- 


tions. “How big is it? What are you 
going to use it for? How many men 
are you going to work in it? What ma- 


chinery are you going to use in it?” He 
was told that the shed was to make room 
from the shop with men 
all provided that 
job for any 


for an overflow 
and machinery 
there him or 
chance to He 
working either line, but represented the 
advertising department of a trade paper 
and just had catch the 
next train out of he rushed 
and by and by evidences of wasted talent 


letters 


for, so 
wasn’t any 


sell machinery. wasn't 


four minutes to 


town. Away 


began to roll in in the way of 
from people with wood-working machin- 
If Sammy had been build- 
a building and had 
the builders of 
telling of his 
requirements it would have been all 
right, but why should the possibility of a 
man’s needing a bucksaw, some wedges 
and a maul bring letters beginning thus: 


ery to sell. 
ing a world beater of 
fetters to all 


machinery 


sent out 


wood-working 


“Kindly let us know when it will be ccn- 
venient for you to have our representa- 
call, Or, “After careful 
sideration of your conditions we are con 
vinced that our Rig-a-majig is 
indispensable for work, Or, 
“We thank 
demonstrating to 
“You will find that 
any mistake in 


tive etc.” con 
Universal 
your etc.” 
the 
that, 


have 


you for opportunity of 


you etc.” Or, 
you not made 
oul in 
Please let us know th 
think best fill 
requirements and we our best 
price by 
had 
out uptodate plants such as you are now 


wanting 
addition 


vour 


size which vou will youl 


send 
Or, “Having 


irs of experience in fitting 


1] 
Will 


return mail, etc.” 


many ye 
building, we are in position to give you 
the benefit, etc Or, “Our representa 
tive expects to be in soon 


your vicinity 


and will call on you. Please do not close 


for any of your needs until he sees you 
The benefit of his knowledge and experi- 
ence will be of the utmost value to you, 
ctce.” Or, “Our Mr. who is ac 
knowledged by all to have no superior 
in this line, is arranging to call on you 
very soon. In the meantime please send 
us a list of your requirements, etc.” 
Or, “If you have not fully decided just 
how to handle vour work in your new 
addition let us help you We will be 
pleased to do this without cost to you. 
Our Mr. will call on you and 
help you to select the machinery best 


suited work and conditions. 
His life-long experience peculiarly fits 


doing 


ror your 


for this, etc.’ 


him 
THE PERSONAL TOUCH 


earmarks of 
the 
They have been signed with a pen or else 


the 


for 


These letters have 


having been written occasion. 
the stamps used are very good imitations 
It cost money, good money, 


them. 


of pen work 
It would cost money 
money to 


to construct 
to answer them, and more an- 
swer the answers that the answers would 
bring, and money is “tight.” 

people may think that 


business courtesy, 


Some of these 


Sammy is lacking in 
light. Perhaps 
that I 


the 


Standing in his 
but 


touched on the 


and own 
have only 


kinds of 


he is, recollect 
subject of 
letters which him. 
He 


have 


and postage 


come to 
work 
buy 


has to get out some even to 


enough to Stationery 


mone\ 


Stamps It also is not 


always an easy matter to coax money 


from its lair 








World 
ilabaster plaster and one part 
arabic 
solution into 


According to the Mechanical 
four parts 
of finely mixed 
with 
a thick paste, 
round 


horn, porcelain and wood, which becomes 


pulverized gum 
a cold-saturated borax 
nake an 
for 


unequalled all 


‘ement stone, glass, bone, 
hard as marble and possesses the agree- 
able quality of not solidifying immedi- 
ately after mixing, but only after 


24 to 30 hours 


from 
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The MAKING of qa 4 Hage Piece of Work 


—  Handk od é in the Foundry 


LARGE IRON CASTING by kconomical Methods 


eens BY E. F. LAKE 














The molding, boring and machining of 
some of the large castings that are being 
produced at the present time is always 
an interesting proposition. The casting 
herewith described is one of the largest 
of its kind that has ever been made, and 
while no special apparatus was required 
for its molding in this instance, as the 
steel company that made it is fully 
equipped for large work, the job is never- 
theless interesting owing to its size. 
This casting, as it is shown in Fig. 1, was 
made for the plunger chamber of the 
27,000,000-gallon pump that was made 
for the City of Baltimore by the Bethle- 
hem Steel Company at Bethlehem, Penn. 
When photographed on the car, it was 
being transferred from the foundry to 
the machine shop for machining. 

For this job a complete pattern was 
made in two halves, as the construction 
was such that the company thought much 
better results could be obtained in this 
way than by using sweeps to sweep up 
the main body, even though it was being 
molded in a loam mold. 

The pattern as it is being bricked up 
in the mold and nearing completion is 
shown in Fig. 3. The platform on which 
the loam molders are standing is located 
on an iron plate, the bottom of which 














Fic. 2. Tue Motp Arter CLOSING 











forms the parting line in the mold; this 
plate supporting the brick and clay in the 
coke when it is lifted off for setting the 
cores. The drag of the mold is built up 
on another iron plate, located on the 
foundry floor, so that the entire mold 
can be picked up by the crane and low 
ered into a pit and surrounded with the 
floor sand for pouring. This precludes the 
possibility of the hot metal forcing out 
the sides of the mold, and thus ruining 
the casting. 

In Fig. 2 is shown the mold after it has 
been entirely bricked up around the pat 
tern, and as it is waiting for the travel 
ing crane to lift off the cope, so the pat 
tern can be removed and the cores set. 

In Fig. 4 the mold is shown as the cop 
is being lowered down to be clamped t 
the drag, which has been lowered into 
hole in the floor and bedded there 
packing sand around it. As will be seen 
the cores are in place in the cope. The 
large central core for the plunger cham 
ber proper has been bricked up in th 
Same manner as the outside of the mold 
This is different from the usual custon 
of making sand cores in boxes, and re 
sults in quite a saving of material. 

F 1. PLUNGER CHAMBER OF 27,000,000-GALLON PuMP The wall of the central or main core 


hy 








‘Wu 
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being only about 5 inches thick, it leaves 
the entire center open to take off the 
gases or act as a vent. The gases, how- 
ever, do not form as freely with this 
kind of a core as with the sand core. 
The openings to the right and left of this 
are made by sand cores that are butted 
up to the central core and pasted there. 
To the right of the cores is seen a pipe 
which serves as a runner to the metal to 
carry it to the bottom of the mold. 

The method of pouring the mold is 
shown in Fig. 5. In pouring this casting, 
which weighs 22,000 pounds, a ladle with 
a capacity of 30,000 pounds is used, and 
this is tilted on its trunnion for pouring 
by the geared mechanism shown. The 
large beams and other material on top 
of the mold are used to weight down the 
cope so it will not move or be raised by 
the metal poured into the mold. In the 
lower left-hand corner of the picture will 
be seen some impressions in the sand, 
and into these the metal left in the ladle 
is poured to mold them into pigs for re- 
melting. The casting, as taken from the 
sand when it is cool enough, is shown in 
Fig. 6, with the risers, fins, sprues, run- 
ners, etc., all on. From here it is taken 
to the cleaning room, where the extra 
metal is all removed and the sand 
cleaned. off. It is then shipped to the ma- 
chine shop in the condition shown in Fig. 
1. The same casting as it is being ma- 
chined in the boring mill is shown in 
Fig. 7. 

In Fig. 8 is shown one-half of a cast- 
iron cross, and a 45-deg. elbow that were 
cast in the same foundry. The elbow is 
9 feet in diameter and the metal 2 inches 
thick. 

In Fig. 9 is shown a cast-steel gear 
wheel that was cast by the same firm in 
their steel foundry. This gear had 126 


* 


eset 
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teeth, and its size can be judged by the 
figure of the man shown in the lower 
left-hand corner. 








Co-operative Industrial* 
Education 
By E. F. DuUBRUL 








The development of the codperative 
system as first outlined by Prof. Herman 
Schneider, and first installed in the Uni- 

*Abstract of a supplementary report of the 


Committee on Industrial Education to the 
National Association of Manufacturers. 





Fic. 3. BRICKING UP THE LOAM MOLD 





LOWERING COPE ONTO DRAG AND Cores LOCATED 


versity of Cincinnati for the training of 
mechanical, electrical and chemical engi- 
neers, has aroused such a great interest, 
not only among the educators, but very 
strongly among the employers, that it is 
deemed advisable to make this report on 
that particular feature of industrial edu- 
cation as one of the most practical and 
feasible developments on this subject. 

As mentioned in the committee report, 
various branches of the National Metal 
Trades Association are now in codépera- 
tion with institutions of different grades, 
as for instance at Fitchburg, Mass., with 
the local high schools there, and in Chi- 
cago with the Lewis Institute in that city. 

If a separate and distinct trade school 
is found to be feasible and successful it 
will require a practical teacher for the 
trade. The danger today is that the same 
élement who have culturized manual 
training into a mere dilettante perform- 
ance may, as noted in the main report of 
your committee, demand as teachers of 
trades mere academicians who have 
added a little bench work to their other 
accomplishments. 

A recent editorial in the AMERICAN MA 
CHINIST makes the point that the estab- 
lishment of trade schools cannot be suc- 
cessfully carried out for 25 years to come 
on account of lack of teachers of the 
right sort, if for no other reason. An- 
other limitation is pressing the trade 
school so far in operation and that is 
the limitation to but very few trades, the 
most common being forging, foundry 
work, pattern making and machine-shop 
work. There are also a little carpenter- 
ing and plumbing being done. But how 
is the trade school going to educate the 
structural iron worker, or the tentmaker, 
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or the ship builder, or any one of the 
ten thousand occupations which surely 
impossibility of housing in a 
The multiplication of 


manifest 
school building ? 


numbers of occupations all limit the op- 
portunities for trade-school work in such 
necessarily be 


occupations, and must 





Fic. 5. POURING THE 

done outside of a school building or not 
at all, in so far as the practical features 
are concerned. The boy who wants to be 
a tentmaker or a bonecutter or a button- 
maker has just as much right to demand 
efficient training as the boy who wants 
to be a machinist or patternmaker. Look 
at the classified index of business houses 


and manufactories at the back of any 
city directory, and tell, if you can, how 
trade schools can be organized to take 


care in the schools of all of those thou- 
sands of occupations, workmen 
have as much right to demand training in 
their lines as in any other. What city 
could afford to put in separate schools for 


whose 


all those occupations ? 


PROVIDE INTERESTING WORK 


where the cooperative system 
comes in, and it means essentially to let 
the shop train the hand and the school 
It means that the elementary 
grades must develop practical and con- 
crete problems in their arithmetic, in their 
their and in 
their drawing. It means not giving the 
pupils mere exercise in mental gymnas- 
interesting work 
connection 


Here is 


the mind. 


ceometry, in mathematics 


tics, but giving them live, 
at arithmetical problems in 
with things that they can actually see and 


feel. Then instead of arithmetic being a 
bore it will be a pleasure. A boy with a 
2-foot rule, or a girl with a yard-long 
tape line will learn more arithmetic, frac- 
tions, mensuration, division, proportion 
and everv other part of that science in a 
few weeks than they now learn in as 
many months, if not in years, by means 


of abstract-number problems. 

\ simple set of weights and measures 
should be in the equipment of every 
schoo] house, if not of every school room. 
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Under the codperative system part-time 
training and division of time is to be 
suited to the particular circumstances, 
whether alternate days, half days, or 
weeks. It puts the -training of the hand 
where it always has been, and where it 
probably will be for many years to come, 
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various States and go into agricultural, 
commercial and industrial life without 
having received one iota of industrial 
training worthy of the name. If placed 
in a line giving 1 foot space to each child, 
the line would reach from the upper end 
of Maine to the lower end of California. 
Those children that go through the high 
schools would reach across the State of 
California, but the rest of the line from 
Maine’s farthest corner to California’s 
eastern border go into active life at about 
the age of 15 years. 

Investigators of this phase of education 
find that almost any man considers his 
own business, more difficult to learn than 
any other, and when aroused to the prob- 
lem wants the trade school to teach the 
children who go into the field of work 
he knows best. The prospect of teaching 
all lines with separate equipment for 
each different occupation in any city im- 
mediately shows such a top-heavy organ- 
ization and such require- 
ment for buildings and equipment that 
the imagination is staggered. In many 
lines the equipment becomes obsolete in 
from 7 to 10 years. To properly teach 


an excessive 











THE CASTING 
if not for all time—in the shop or on the 
job. It keeps the training of the mind 
where it properly is now, and should al- 
ways be—in the school room. 

In the United States there are over 
18,000,000 children in the public schools. 
17,000,000 drop the 
permitted by the 


Over school at 


minimum age law in 





AS It Was LIFTED FROM 


THE MoLp 


the trades in schools means the remodel- 
ing of equipment at least once in 10 
Some say that only the more im- 
portant trades should be taught. Then 

First: Who shall decide which are 
these trades and how shall the public 
support be obtained from all sources for 
those few trades ? 


years. 
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Second: Are the other trades to be 
neglected, leaving the desires of the chil- 
dren or their necessities entirely out of 
the question? or 

Third: Shall only a few be educated 
in the more important trades and the rest 
allowed to shift for themselves as here- 
tofore ? 


Forcep To Go To WorK 
IN LIFE 


CHILDREN ARE 
EARLY 


Then what about the individual tax- 
payer whose boy or girl wants to take a 
trade that your boy or girl does not want 
and which the do not teach? 
Have they not the equal right to get the 
kind of education that will be most valu- 
able to them and in conformity to their 
desires? Does not after all a thorough 
exposition of the scope of the problem 
point inevitably to the codperative sys- 
tem, which is easily adaptable at slight 
expense of money and at heavier expense 
of effort on the part of the 
educators ° 

Under present conditions children leave 
school to go into industries or stores, and 


schools 


time and 


there is absolutely no connection between 
the school and the shop. Yet it is not be- 
want to go to work, but be- 

The upper grades 
carried on for those 
as to not be com- 


cause they 
cause they have to. 
of our schools are 
who fortunate 


pelled to work for a living in their eany 


are So 


ages. 

By a little effort the public-school sys- 
tem can codperate with the _ factories, 
stores, etc., and continue training the 
young people after they have found their 
work. The details are easily supplied 


when the principle is once grasped and 
the details will vary with different cases 


in different localities. The system is 
economic. In our Engineering College 
at Cincinnati we can teach twice the 


number of students at two-thirds the cost 
of the old system and turn out practical 


engineers which the old svstem could not 
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LARGI 


CAST- 








WHEEL 





THE 


Fic. 7. CASTING BEING 


MACHINED 


IN 


THE 


Bor! 


NG 


MILL 


AND A 45-DEGREE ELBOY 


do. The codperative plan will save the 
money to use for brains in paying good 
salaries to good that would 
otherwise be sunk in physical equipment 
te be replaced 10 

The student 
Under the old 


the trade-scheol system, he earns practi- 


teachers 
every years, 

learning. 
under 


earns’ while 


college system, or 
cally nothing until he has completed his 
trade education. Many a child could 
afford to in school under the 
cooperative com- 
pelled to take paid, 
unskilled position future 
prospects, either in money or acquirement 


continue 


system who is now 


a low-grade, poorly 


without any 


of skill. The cooperative system does not 
apply only to factories or mechanical 
trades. It will apply to the tailor, baker, 
butcher, builder, or any other trade where 


the mechanical equipment or natural con- 
ditions different anically 
equipped factories. 


are from mec! 


HOOL A 


HARMONY 


EMPLOYERS AND S< 
W RK N 


THOR 


The grade 
boy when he 


-school principal follows the 


leaves school and finds out 


what he is doing He consults the 
parents and the employer and the boy’s 
future is seriously considered. The em- 


ployer indicates what lines of instruction 
would benefit the boys or girls in his fac- 
tory, and the authorities out 
a course along the lines found desirable. 
After a child found work which 
it has no aptitude, an attempt is made 
by the principal to find out just what the 
child is best fitted for. As one man ex- 
pressed it, “Under the coéperative system 


school work 


has for 


the grade-school principal pays less at- 
tention to biology and much more to the 
boy.” 
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Another feature of the work is coor- 
dination between the school and the shop. 
The is one ac- 
quainted with shop practice. He spends 
part of the time in the shops and part 
time in the school. It is his business to 
observe the students at their work—to 
make observations as to the methods of 


instructor in this branch 


the work—the shop system, and any other 
matter of interest, noting particularly the 
every-day application of the various sci- 
ences, such as mathematics, physics, 
chemistry, He then points out in 
class the principles as exemplified in the 


etc. 


work. 

A certain department store in New 
York City is about to put in the codpera- 
tive course, if it is not already installed. 
In this where the clerks are not 
very busy until 10 o’clock in the morning, 
the store can easily get along with one- 
half of its clerks, say from 8 to 10, one- 
half of them receiving instruction this 
week during those two hours while the 
other section is working, and the follow- 
ing week they change about. In this case 
the students do not go to school, but the 
teachers go to the stores; another exam- 
ple of both coéperation and coérdination. 
It is easier to transport 20 teachers than 
a large number of student clerks. Some 
of the large rooms, as carpet and lace 
rooms, are being used as school rooms, 


case, 


the chairs being removed at 10 o’clock, 
but sufficient space being reserved for 
any business that may be necessary up 
to that time. Those salespeople are 
taught among other things psychology of 
salesmanship, and are given as much 
knowledge as possible of the things they 
are selling. Thev also receive a certain 
amount of general education. 

The department, for instance, 
gets their shoe manufacturer to send an 
expert demonstrator, who explains to the 
clerks all operations in shoemaking and 
the elements that make up the different 
The 
manufacturer tanner 
the services of a leather expert, who ex- 


shoe 


qualities and costs of shoes. shoe 


secures from his 
plains to the department-store clerks the 
differences in leather, the methods of 
preparation and the reason for using dif- 
ferent leathers in the different parts of 
Any manufacturer will gladly go 
into a this sort for the good 
it does his business. It makes the sales- 
people efficient and benefits the 
manufacturer as well as the merchant. 


a shoe. 


scheme of 


more 


THE PLAN DISARMS CRITICISM 


Some people have stated that it is im- 
to work two sets of students in 
weeks. We can only point to 
being done and has 
now for 


the fact that it is 
three 


-essfully done 
ears in Cincinnati, and wherever school 
attempt 


have found in fact the employers ready 


authorities have made an they 


to cooperate to give the system a start. 


Once started, there is no stopping it. It 
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only takes a little good will, patience and 
serious effort. 

This system cuts the ground from 
under the feet of those unionists who op- 
pose trade schools. We may well sym- 
pathize with machinists find trade 
schools training only machinists in their 
belief that their trade would be over- 
crowded when other trades are clamor- 
ing for help, but what unionist could 
oppose the idea that takes a young per- 
son who had already obtained a foothold 
in a trade and gives that person instruc- 
tion in a that would make for 
greater efficiency ? No opposition to the 
codperative system has developed any- 
where. In fact, in Fitchburg the plans 
were made during a severe strike, and 
the unions there when they fully realized 
the benefits of the system as applying to 
all children in their trade, withdrew what 
opposition had been prevalent. 

In Chicago there is an agreement be- 


who 


school 


tween the school authorities, the build- 
ing-trades unions and master builders, 
whereby the apprentices in building 


trades are compelled to attend school dur- 
ing the winter months when the building 
business is slack. 

This is the codperative system with a 
variation in detail to meet conditions. A 
survey of the field shows that the codper- 
ative system for the general public is the 
only practical system possible of quick 
installation and possible of quick results 
at this present time. 


THE SOLVAY Process COMPANY’S 
EXPERIENCE 


The Solvay Process Company at Syra- 
cuse, N. Y., after an attempt at a trade 
school along the ordinary line of trade 
schools found the students on graduation 
all desirous of white collar jobs and ex- 
pecting roll-top desk positions on receipt 
of their diplomas. Try as they would, 
they could not make mechanics, and the 
school was discontinued, and after a long 
search for the proper means of training 
men for real work the Cincinnati codper- 
ative scheme was proposed to the man- 
agement and adopted. The Solvay Pro- 
cess school now trains molders, riggers, 
carpenters, patternmakers, boilermakers, 
and some other trades necessary to the 
work of that company. The students are 
working in alternate weeks in shop and 
school and when thoroughly organized 
and beyond the danger of academic med- 
dling it is proposed to turn the company’s 
school over to the public schools. 

The University of Wisconsin and the 
Massachusetts Institute of Technology 
have adopted the Schneider plan for en- 
gineering education and through the Uni- 
versity of Wisconsin the system will no 
doubt spread all over that State in all 
grades of schools. Other towns have the 
matter under consideration for the lower 
grades, for instance, Chattanooga, Tenn., 
and Yonkers, N. Y 

In conclusion, it is 


desirable to state 
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that the main object of this supplemental 
report is to impress upon the membership 
of our association the fact that the codp- 
erative scheme is feasible and econom- 
ical. It is well worth the interest of any 
manufacturer to study its features and to 
agitate for its adoption in his own com- 
munity as the one plan today promising 
immediate results, if indeed it is not the 
only plan likely of adoption, for years to 
come. 








Treatment to Reduce 
Size of Hole 


By H. D. CHAPMAN 


Heat 








When a hole has been drilled or bored 
too large in a ring gage or a bushing of 
any size, a good method of reducing it 
to the required size is to heat the piece 


-red hot; keep the hole perpendicular to 


the surface of the water and dip the 
piece half way in the water. The lower 
half will become cool and shrink and 
the part which is not in the water will 
still be red hot, and shrink as it cools. 
When cooled off, one-half of the piece 
is then smaller than the other. 

Heat the metal red hot again and re- 
peat the operation, but cool the opposite 
side in the water. If the hole is then 
found to be too large, repeat the opera- 
tion until it is brought down to the re- 
quired size. 

This method is a practical one for tool 
and machine steel and a hole can be re- 
duced as much as 0.03 to 0.05 of an 
inch by repeated operations. If a hole 
is found too large in a piece of brass it 
can be reduced in the same manner by 
dipping in strong borax water. 








Shipbuilding in the United 
States 








According to the annual report of the 
Commissioner of Navigation, the total 
tonnage of shipping constructed in the 
United States for the fiscal year ending 
June 30, 1909, was the smallest since 
1898. The construction for 1908, which 
comprised 1457 vessels, aggregating 
614,216 gross tons, was the largest ever 
constructed. The decline, therefore, to 
1247 vessels of only 238,090 gross tons 
in 1909 is very marked. This sharp de- 
cline, says the Jnternational Marine En- 
gineering, was, of course, not unex- 
pected, on account of the general bus- 
iness depression throughout the world. 
Other countries suffered in this respect 
as well as the United States, for ship- 
building in the United Kingdom dropped 
from 1,580,000 tons in the calendar year 
1907 to 914,000 tons in 1908. During 
the past few months shipbuilding has re- 
vived somewhat, and it is estimated that 
both in the United States and abroad the 
tonnage built during the current fiscal 
year will approach the normal output. 
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COMPOUND AIR COMPRESSOR 
CYLINDER RATIOS 





AMERICAN MACHINIST 


117 


Best Ratio for 
kconomy 1s 


Equal Work 





oe - 





Mechanical engineers seem never to 
tire of the discussion of the most suit- 
able cylinder ratios for steam engines 
under various conditions of compounding. 
Even after an engine has been carefully 
designed so that equal work will be per- 
formed in each of the various cylinders, 
it is more than likely that the operating 
engineer, who has his own ideas on the 
subject, will so adjust the valve gear that 
the balance of work will be disturbed and 
he will point with pride to the fact that 
at peak load his indicator diagrams are 
bigger than they were before the valve 
gear was changed, or else that with nor- 
mal load the governor is revolving in a 
higher plane than before, indicating that 
less steam is being used. The question 
does not seem to be settled as yet, and 
probably never will be, so long as differ- 
ent men continue to hold different opin- 
ions. 

This unsettled state of affairs for steam 
engines has sometimes been dragged into 
the field of air compression by these en- 
thusiasts, and when the air-compressor 
designer states that the minimum work 
for air compression will be required when 
the work in the two air cylinders of a 
compound compressor is alike, the en- 
thusiast immediately refutes this  state- 
ment with an argument and description 
of what he has done with the valve gear 
of a steam engine to alter the ratio of ex- 
pansion in the cylinders. 


Not COMPARABLE TO STEAM CYLINDERS 


Such arguments are utterly useless, be- 
cause the subject of compound air-com- 
pressing cylinders is not related to com- 
pound steam engines, as the conditions in 
the two cases are entirely different. Nu- 
merous excuses are given for the com- 
pounding of steam engines, and there are 
those advocates of the single-cylinder 
steam engine, who state that if given 
equal conditions, there is no advantage 
to be obtained by compounding a steam 
engine at all. 

With an air compressor, however, there 
is an actual saving in the work performed 
to compress a given quantity of air to a 
given pressure when this is accomplished 
in two or more stages and suitable con- 
struction is provided for properly cooling 
the air between the stages. This also 
assumes that sufficient valve area is 
given to the compressing cylinders to 
allow the air to come into and go out of 
the cylinders without undue throttling. 

Saving due to stage compression in an 
air compressor is due solely to the pos- 
sibility of cooling the air between the 


BY SNOWDEN B. REDFIELD 


several stages. If there is no cooling be- 
tween the stages, there is no saving in 
the power required to compress and the 
work might just as well be done in one 
cylinder; in fact it would be more eco- 
nomical under those circumstances to do 
the work in one cylinder rather than in 
two. 


RATIO FOR EQuAL WorK 


On the right of the accompanying chart 
will be found three theoretical adiabatic 
indicator diagrams of a compound air 
compressor pumping from atmosphere to 
100 pounds gage pressure with various 
cylinder ratios. In the case of the middle 
set of diagrams the cylinder ratio is made 
2.794, this being the square root of the 
total ratio of compression, which is 114.7 
divided by 14.7 or 7.8. Under perfect 
adiabatic conditions, if the ratio of the 
cylinders of a compound compressor is 
equal to the square root of the total ratio 
of compression, the ratio of compres- 
sion in each of the cylinders will be the 
same as the cylinder ratio, and the work 
in the two cylinders will be alike. Fur- 
thermore, under such conditions, it is a 


to be developed by the compressor to de- 
liver the air to the given pressure will be 
a minimum. In other words the saving 
by compounding will be a maximum. 
Noting the central indicator diagram at 
the right of the chart, it will be seen that 
compression is carried up along the adiaba- 
tic line from atmosphere to the intercooler 
pressure which is 26.4 pounds gage. This 
pressure is obtained by multiplying the 
absolute initial pressure, 14.7, by the cyl- 
inder ratio, giving the absolute intercooler 
pressure. Subtracting 14.7 from this gives 
the gage pressure. This is due to the 
fact that all the air entering the low- 
pressure cylinder must go into the high- 
pressure cylinder after cooling to the 
original temperature and at equal tem- 
perature the absolute pressures are in- 
versely proportional to the volumes. At 
this point the air passes out of the low- 
pressure cylinder and into the _inter- 
cooler, which is supposed to be provided 
with sufficient cooling surface and suffi- 
cient cooling water to reduce the tem- 
perature of the air, which by the way, 
would have been about 240 degrees Fah- 
renheit, down to the original temperature 
of the atmosphere. When the tempera- 
ture of this air has been reduced to that 
of the atmosphere, its volume will also 
have been reduced as is shown by the 
shaded area of the indicator diagram un- 
der consideration. This reduction in the 


volume of the air is exactly where the 
saving of power takes place by com- 
pounding the compression. 

Compression in the high - pressure 
cylinder follows up the adiabatic line as 
shown, until it eventually meets the 100- 
pounds pressure line, when the air is dis- 
charged from the cylinder. In the cen- 
tral diagram, the shaded area below the 
26.4 pounds pressure line represents the 
work done in the low-pressure cylinder, 
and the shaded area above this line rep- 
resents the work done in the high-pres- 
sure cylinder. Under the imposed con- 
ditions these two areas will be exactly 
alike. That portion of the diagram which 
is unshaded the amount of 
work which -is saved by compounding 
over and above what would have to be 
done if the compression were in a single 
stage. If the compression were in a 
single stage the full area would repre- 
sent the work that would have to be done 
by the compressor. 


represents 


Low CYLINDER RATIOS 


As the statement has been made that 
the conditions represented in the central 
indicator diagram are such as will give 
minimum total work, it follows that with 
any other cylinder ratio the work done 
by the compressor upon the air will be 
greater than this. Glance next at the 
lower indicator diagram shown in the 
chart. In this case the cylinder ratio is 
made | in other words the low-pres- 
sure cylinder has only | times the vol- 
ume of the high-pressure cylinder. It 
will then be found that the inter-cooler 
pressure will be equal to 7.3 pounds gage, 
and the work done in the low-pressure 
cylinder will be represented by the 
shaded area under this line. After pass- 
ing the air out of the low-pressure cylin- 
der and into the intercooler, the air is 
supposed to be reduced again to the 
original atmospheric temperature, and in 
so doing, as before, the volume of the 
air will be reduced. 
the ratio of compression in the low-pres- 
sure cylinder, which is the same as the 
cylinder ratio, in a theoretical case, is 
only 1 instead of, as in the previous 
case, 2.794, it follows that the temperature 
of the air just before leaving the low- 
pressure cylinder is not so high as in the 
first case considered. The temperature 
being already low, there is not so great 
a reduction in temperature possible in 
the intercooler and consequently there is 
not so much reduction in volume by the 
process of intercooling. The result of 
this is perfectly logical, that is, that there 


Now, however, since 
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is not so much saving in compounding in 
the case under consideration as_ there 
was in the first case, when the work was 
equal in the two stages. 

As graphically illustrated in the lower 


diagram, compression in the high-pres- 


sure cylinder follows up the adiabatic 
compression line until it finally reaches 
100 pounds pressure. The work per- 


formed in the high-pressure cylinder is 
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causing the compression in the _ high- 
pressure cylinder to begin nearer the 
right-hand end of the diagram. The un- 
shaded portion, representing the saving, 
would be still narrower, until finally, 
with a cylinder ratio of unity, the inter- 
pressure would be atmospheric 
and all of the work would be performed 
in the high-pressure cylinder. The com- 
pression would then be single stage and 


cooler 
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then represented by the upper shaded the unshaded portion representing sav- 
area. As before, the work saved by com ing, would have disappeared entirely. 


pounding is the unshaded portion of the 
diagram, but it is easy to see that this 
unshaded portion is verv much less than 
the unshaded portion of the middle dia- 


or in other words, the saving in 


} 


eram, 


work than before, as surmised 


‘Ss 


from the temperature considerations. 
that 


further, 


Suppose now this condition were 


the cylinder 
This would 


exaggerated still 


ratio being made, say, 1 


bring the intercooler pressure still lower, 


Under these circumstances, the work re- 
quired to compress the air would be 
equal to that which would be required to 
single cylinder from at- 


+ 


compress it in a 


mosphere to 100 pounds pressure, 


HIGH-CYLINDER RATIOS 


In the top diagram in the chart the 
other extreme will be noted. In this case 
the cylinder ratio is made 7 to 1, in other 


words, the low-pressure cylinder volume 
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is 7 times as great as that of the high- 
pressure cylinder. In this case, as is 
easily seen by noting the shaded area, 
the vast preponderance of work is done 
in the low-pressure cylinder and the in- 
tercooler pressure is at 88 pounds. The 
shaded area above this line represents 
the work done in the high-pressure cyl- 
inder and this will be seen to be very 
small indeed, compared to that done in 
the low-pressure cylinder. Furthermore, 
the unshaded area representing the sav- 
ing in work due to compounding, is very 
much smaller than it is in the central set 
diagrams again that the 
economy is,not so great as in the case 
first considered, when equal work in the 
stages was assumed. 

This ‘condition again could be exag- 
gerated still further, making the cylinder 
ratio, say 7 In the inter- 
cooler pressure would be still higher, the 
work done in the high-pressure cylinger 
would be still less and the unshaded area 
representing the saving, would be further 
decreased until final condition, this 
saving would entirely disappear and all 
of the work would be performed in the 
low-pressure cylinder. This work would 
again be the same as if the compression 
were single performed by a 
single-cylinder compressor. 


of showing 


two 


this case 


as a 


Stage as 


VARYING THE RATIO 


As will be seen by the three sets of in- 
dicator diagrams, the horsepower in the 
cylinders varies with the cylinder 
ratio and the total horsepower performed 
also varies, this being the sum of the two. 
Of course, other cylinder ratios than 
those shown in the diagrams could be fig- 
ured out and the total horsepower in the 
different cases noted. In fact, this hes 
been done and the are plotted 
graphically at the left side of the accom- 
panying chart. At the bottom of this sct 
of curves, there are marked the various 
cylinder ratios, or the number of 
the volume of the low-pressure cylinder 
is greater than that of the high-pressure 
cylinder. This ratio is carried out from 
unity, where the two cylinders would be 
the all the way up to a final 
cylinder ratio of 7.8, this being the total 
ratio of compression for compressing air 
from to 100 pounds gage 
pressure at sea level. 

As these ratios increase, it will be 
found by noting the lines showing the 
horsepower of the cylinders, that 
the indicated horsepower in the low-pres 
sure cylinder is increasing from O with 
a cylinder ratio of unity, to a maximum 
of 18.1 with a cylinder ratio of 7.8. At 
the same time that this increase in power 
is occurring in the low-pressure cylinder, 


two 


results 


times 


Same size, 


atmosphere 


two 


a decrease is occurring in the horsepower 
of the high-pressure cylinder. With a 
cylinder ratio of unity all the work would 
be performed in the high-pressure cyl- 
inder, this amounting to 18.1 indicated 
horsepower and dropping off according 
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te the curve until, with a cylinder ratio 
of 7.8, it finally reaches zero. In each 
cylinder the horsepower is figured for 100 
cubic feet of actual free air at atmos- 
pheric pressure, per minute. 


MINIM@M HORSEPOWER 


Examining the upper curve marked 
“Total indicated horsepower per hundred 
cubic feet of free air per minute.” etc., 
it will be found that the minimum total 
horsepower occurs for 100 pounds final 
pressure when the cylinder ratio is 2.794 
and the ratio of compression in each of 
the two cylinders is alike and also equal 
to 2.794. At this point the horsepower in 
the two cylinders is alike and equal to 
7.72, the total horsepower, of course, be- 
ing 15.44 per hundred cubic feet of free 
air per minute. On each side of this 
minimum point the horsepower increases 
up to that required for single-stage com- 
pression to 100 pounds pressure, namely 
18.1 horsepower per hundred cubic feet 
of free air per minute. 

As a matter of fact, the curve of total 
horsepower is so very nearly flat over 
considerable range of cylinder ratios, that 
a good deal of variation is possible with- 
out increasing the total horsepower per- 
formed to any noticeable extent. A glance 
at the upper curve in the chart will show 
that for cylinder ratios varying from 
about 2 to 3.5, the total horsepower is 
practically the same However, this va- 
riation of cylinder ratio considerably un- 
balances the machine, so that with a cyl- 
inder ratio of 2, while the work done 
in the low-pressure cylinder is only 5 
horsepower per 100 cubic feet of free air 
per minute, that performed in the high- 
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pressure cylinder at this ratio is about 
10.6. With a cylinder ratio of 3.5, the 
work performed in the low-pressure cy!- 
inder is about 9.8, and that in the high- 
pressure cylinder only 5.8. In each of 
these cases the total horsepower is the 
same: 15.6. 

As long as the total horsepower is only 
slightly affected, the question may then 
be raised; what difference does it make 
if the machine is unbalanced? The only 
difference is this; that in designing a 
compressor it is to be presumed that the 
bearing surfaces are calculated for cer- 
tain total pressures per square inch of 
projected bearing area to give satisfac 
tory lubrication and cool running. If 
then 100 per cent. more work is thrown 
upon one side of the machine than upon 
the other side, the machine is not run- 
ning under favorable conditions, and that 
side which is doing the most work is 
more than likely to develop a hot bear 
ing unless the bearings and pins are con 
structed accordingly. In this case either 
one side is overloaded and the other un 
derloaded or else the machine must b 
made “lop sided,” which can hardly be 
considered economical design. 

So far a pressure of 100 pounds and 
compound compression only, have been 
considered, but all the arguments hold 
good for any other pressure and for any 
number of stages of compression For 
three stages, the cylinder ratios would be 
the cube root of the total ratio of com 
pression For four stages the ratios 
would be the fourth root of the total ratio. 


PRACTICAL CONSIDERATIONS 


All of this is theoretical, but the effect 
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of practical working is simply to add a 
small quantity to the horsepower devel- 
oped in each cylinder, and consequently 
to the total horsepower, this additional 
work being caused by the necessity of 
forcing the air into and out of the cyl- 
inders through the valve passages. In 
ordinary working, however, it is found 
that perfect intercooling is never attain- 
able. In other words the air passing 
through the intercooler is never reduced 
entirely to the original atmospheric tem- 
perature. The effect of this is to slightly 
raise the intercooler pressure above that 
which would be obtained if theoretical 
conditions could be secured. 

Slight raising of the intercooler pres- 
sure will, of course, throw more work on 
the low-pressure cylinder, decreasing that 
done in the high pressure and slightly in- 
creasing the total work of the two cyl 
inders. In order to obviate this condi 
tion, it is considered good practice in 
compound air compresscr design to make 
the cylinder ratio a little less than the 
theoretical ratio for equal work, so as to 
give an intercooler pressure, which the 
oretically would be about 3 or 4 pounds 
less than that which equal work would 
dictate This applies also to three, four, 
or any number of stages, the pressure 
allowance increasing with their number. 
It then happens with practical conditions 
and imperfect intercooling, that the inter- 
cooler pressure will be raised above that 
which would be calculated from the cyl 
inder ratio, approaching more nearly to 
theoretical conditions, giving a minimum 
horsepower, a more balanced compressor 
and consequently a more economical de- 


sign from every standpoint 








Mistakes Made 


by Drattsmen 


By G. bk. Flannagan 








Some draftsmen, experienced and fair- 
iy competent along certain lines of work, 
utterly fail to grasp the principles of the 
most ordinary and frequently used me- 
chanical devices. As an instance of this 
failing, take the case of a‘rod keyed into 
a hub as shown in Fig. 1. Many drafts- 
men will design the rod with a taper end, 
and form a shoulder upon it also, failing 
to appreciate the fact that it is a matter of 
extreme difficulty to produce such a fit as 
will develop the benefit of both the taper 
and the shoulder at the same time. In 
the great majority of cases either the 
taper or the shoulder alone will give 
satisfaction if well constructed, and 
choice should be made of the form most 
easily produced, usually the shouldered 
rod end. 

It is in the detail of the key-slot, how- 
ever, that the fault is most apparent, it 
being by no means uncommon for the 
draftsman to show it as in Fig. 2, the key 
tapering on each side in both the rod and 
the hub, and without clearance in either; 


serving indeed to hold the parts in place 
but having no effect in drawing them to 
gether to form a tight joint. Again, men 


who have progressed beyond this stage 


























FIG. 2 


MISTAKES MApt 


and learned that it is only necessary to 
have a taper on one side and give the 


clearance required to allow the parts to 








draw together still trouble themselves to 
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calculate dimensions for a tapered slot in 
the hub, where it is entirely unnecessary, 
corresponding to that of the key. As will 
be noted in Fig. 1 the slot in the hub 
may have parallel sides, the only requisite 
being that it is wide enough to admit the 
key, and that the bearing side of it is lo- 
cated correctly. One side of the key is 
made tapering as is also one side of the 
slot in the rod, and there are three places 
upon which the key bears and three 
where clearance is required, as shown in 
Fig. 1. 

A surprisingly large number of men 
who are familiar with the design of spur 
gears still develop the teeth of bevel 
wheels incorrectly, using radius A, Fig. 3, 
in place of B for drawing the pitch line 
in the development of the teeth, and many 
of them, even after having learned that 
this is incorrect, continue to calculate the 
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tooth outline curves as though for a wheel 
having a number of teeth corresponding 
to a radius A, in place of the cone ra- 
dius B. 

The size of ordinary iron or steel pipe 
is not the inside diameter nor yet the 
outside diameter. In the larger sizes it 
is approximately the former, while for 
theesmaller sizes it is nearer to the latter, 
but it is never exactly either; and this is 
a fact which is often found to surprise 
men who should be perfectly familiar 
with it, and also with the other fact that 
extra strong pipe is the same outside 
diameter as common but has thicker walls 
and smaller inside diameter, and that 
double extra strong is still smaller inside. 
The pipe above referred to is what is in 
general use and is technicaily known as 
“I. D.,” or inside-diameter pipe and is 
made in sizes from \% inch to 12 inches. 
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In larger sizes, from 12 to 30 inches, 
there is what is known as “O. D.,” or out- 
side-diameter pipe in which the outside 
diameter is as near to the given size as 
the conditions of manufacture will per- 
mit. 

Tables of pipe dimensions are pub- 
lished in various handbooks, giving the 
thickness in thousandths of an inch, but 
the pipe as furnished will frequently fall 
5 per cent. or more below what the 
tables call for. Where this amount of 
variation is objected to “full-weight pipe” 
should be specified, which is made from 
selected plates and is thus distinguished 
from the ordinary merchant or commer- 
cial pipe. When ordering O. D. pipe the 
thickness required should be mentioned 
and it should not be less than 3¢ inch if 
the pipe is to be threaded. Less than this 
has not been found generally satisfactory. 








Turning Driving Axle Journals Ay 


hk. N. Owen 








Believing the results obtained in the‘ 
Los Angeles shops of the Southern Pa- 
cific Company should be of value to 
others, I give some details of what has 
been accomplished there. 

At the time of investigating methods 
used and the results of this work, it was 
found that only three journals were be- 
ing turned and burnished in nine hours. 


damage to the belt. Afterward bands 
were made and put over both gears. 

Being an old machine it was found 
after the machine was speeded up so 
much, there was a great deal of chatter 
on account of badly worn pinions on the 
shaft which drove the faceplates. 

To overcome this fiber gear pinions 
were made, new bushings were put in 


is another locomotive shop anywhere 
getting any better results. 

Locomotive journal turning is a very 
cumbersome piece of work and when one 
goes through the number of changes 
necessary to get a journal in an hour, 


he is getting fairly good results. Above 
results were obtained through the co- 


operation of G. H. Goodwin, general shop 


























Fic. 1. ENpb oF LATHE WITH 
At present they can turn and burnish six 
in nine hours with ease, as the result of 
several changes. 

The old wheel lathe was found to be 
running at a little over four revolutions 
per minute. It was speeded to 22 revolu- 
tions or about five times faster, being a 
belt-driven machine. The man in im- 
mediate charge of the work then hit 
upon the plan of taking out the inter- 
mediate gear, between the cone gear and 
the main gear on the shaft which drives 
the face plates, and at first a belt was 
run over the gear teeth on the cone gear 
and large gear with very little if any 
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BELT 


the main shaft boxes and when properly 
lined in position and all adjustments 
made, the machine was found to run al- 
most noiselessly and with very little 
chatter. 

The burnishing tool was then made as 
illustrated at page 462, Volume 32, Part 
2, of vour paper, and all was now ready 
for business. 

Six journals can be gotten now easily 
and sometimes one is finished in an hour. 

Counter weights must be used on the 
driver to overcome the counter balance 
on the other, but this can be quickly 
bolted into place. I do not think there 


Fic. 2. 


BURNISHING THE JOURNALS 


foreman; C. J. Herbeker, machine fore- 
man. 








From a series of tests made on run-of- 
mine and briquetted coal in a locomotive 
boiler conducted by the United States 
Geological Survey it has been found that 
at low rates of working, run-of-mine coal 
gives a higher equivalent evaporation 
than briquets; at medium rates there is 
little difference; at high rates briquets 
do considerably better, and there seems 
to be little difference between the large 
and small briquets. 
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A New English Woodworker By 1. W. Chubb 








A woodworking machine for pattern- 
makers and others which, as the result 
of considerable experience, has lately 
been introduced by the firm of R. S. 
Allan & Co., Gateshead-on-Tyne, Eng- 
land, is divided into two parts, each self- 
contained and carried on a single base- 
piate. Figs. 1 and 2 illustrate this well. 
At one end of the bedplate is a table for 
the machine-steel cutter spindle with 
cone bearings. This runs on a horizontal 
axis and is belt driven at the outer end. 
The inner end carries chucks for the 
cutters, a variety of which are supplied 
with the machine. It also bears a loose 
thimble, on the face of which a groove 
is formed for the shoulders of the cut- 
ters to fit into, to prevent their slipping 
or twisting off, a number of which are 
of Sheffield high-speed steel. When in 
position the cutter is secured by a hard- 
ened steel screw that holds both thimble 
and cutter. Thus the latter is easily se- 
cured and released. Various forms of 
extension bars, used for cutting the in- 
side of cutter boxes, flanges, etc., can be 
screwed into the chuck and the end of 
the spindle, and are locked by the set 
screw. 


OPERATING STAND FOR WorK 


The work carrier is arranged on a 

















Fic. 3. WoopworRKER WITH RECTANGULAR WorK HOLDER 

















Fics. 1 AND 2. BACK AND Front View oF R. S. ALLEN & Co.’s WoopworRKER WITH CiRcI'LAR Work HoLpeR 
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Fic. 4. A Few 


stand opposite the cutter spindle and will 


give the job practically any motion in a 
vertical plane. The stand itself is sup- 
ported by four feet that move on V 


guides on the bedplate, adjustment along 
the bed being obtained by a square-thread 
screw and handwheel at the back end of 
the machine. On the stand, compound 
arranged so that by means of 


side by hand- 


slides are 


screws driven from either 


wheels, and by bevel gear where neces- 


sary, movement can be obtained in 


either direction both paraftlel to the cutter 
and with it. The compound 


axis 


square 
slide carries a table with a semi-circular 
bracket toothed 


facing the 


containing a quadrant, 
and a concentric slot 
bolt fits. The 


ment of this table is, of course, at 


spindle, 


in which locking nove- 


right 
angles to the spindle axis, the remaining 


handwheels immediately over the stand 


giving the necessary control. 
Hung on the face of the quadrant from 


a central pin. is a long rectangular frame 


with guides to carry a slide. By means 
of a bevel gear and worm, and the quad- 
rant at the back, this frame can be set 
to any angle and locked by the bolt in 


The slide on the face 
lowered by a 
long screw, controlled by the large hand- 
wheels at the top and bevel gear. This 
Full control of 


the concentric slot. 


of the frame is raised or 


is best shown in Fig. 1. 


ES OF 


SAMPI 


CoreE-BOxX WORK 


this slide, and, in fact, of the whole ma- 
can be either side. 
kinds of pro- 
vided, one circular as shown in Figs. 1 


chine, obtained from 


Two work-carrier are 
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Fic. 6. PANEL CUT FROM THE SOLID 
and 2, and the other horizontal as shown 
in Fig. 3. 
CiRCULAR WorK CARRIER 
The circular work-carrier is supported 
on the face of the slide by the pivot bolt, 


as shown in Figs. 1 and 2. On its rim, 


teeth are cut so that circular motion in 
either direction can be obtained by means 
of a worm and wormwheel. An auto- 


matic plunger also engages in the rim 
so that various angles can be accurately 
and quickly cut. Where the circular mo- 
tion is particularly for pattern- 
makers is shown in Fig. 4 by the samples 
of core boxes that were cut out of the 
solid block on this machine, exactly as 
they are In operating the ma- 
chine the under direct ob- 


use ful 


shown. 
work is 
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WorK FO 


House FINISHING 
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servation and complete control. A 
eroove 3 to 4 inches in diameter and 


20 inches long has been cut in half 
a minute. The work that can be done 
with this machine by patternmakers is 
not limited to core boxes, as many in- 
tricate and difficult pattern shapes can 
also be cut economically on it. In fact, 
about the only limit of the machine is 
the ingenuity of the operator in design- 
ing cutters; preparing and locating stops 
for the work; combining or working 
singly, the different motions that can be 
given the work and locating the work at 
any desired angle or flat on work carriers. 
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HORIZONTAL WoRK CARRIER 

The horizontal carrier is of special 
value to ships’ carpenters, cabinetmakers, 
house-trimming manufacturers, etc., but 
much of the work that it does, samples of 
which are shown in Fig: 5, can be suc- 
cessfully and economically adapted to 
patternmaking. It bears clamps _ for 
holding the work and adjustable stops 
and guides for its control. Whatever 
angle of cut is necessary can be obtained 
by setting the long frame, while the work 
carrier, bolted to the face of the slide, 
remains horizontal. 

Work of any length and thickness and 


. 


123 


up to 12 inches wide can be passed 
across the cutter at an angle without dis- 
placing the job from the horizontal po- 
sition. Adjustable stops on the lower 
flange of the work carrier can be set to 
any angle to engage a groove or cut al- 
ready made, and enable the machine to 
do the work of setting out, as for a series 
of parallel grooves and stair stringers. 
In fact, stringer boards 25 feet long in 
teak have been grooved. The machine is 
not limited to work 12 inches wide as 
the mahogany panel shown in Fig. 6 was 
cut on it with a single tool and it was 18 
inches wide and 24 inches long. 








Co-operative Education at Fitchburg 


By 4. A. Halsey 





In the covrse of the recent article on 
the General Electric Company’s appren- 
ticeship system, mention was made of the 
coéperative plan as applied at Fitchburg 
to the training of apprentices 

The system as applied in Fitchburg isa 
close copy of Professor Schneider’s plan 
as carried on at Cincinnati, except that 
the boys are younger, the school work 
is of high-school grade only, and the aim 
is to train mechanics and not engineers. 
So far as the pairing of the boys and the 


alternation of work between school and 
shop are concerned, the methods are 
identical. 


The Fitchburg plan is, moreover, the 
jirect outgrowth of Professor Schneider’s 
work and more especially of an address 
given by him in New York in April, 1908. 
The seed of this address fell on fruitful 
il in the person of Daniel Simonds, 
president of the Simonds Manufacturing 
Company, of Fitchburg, who was present 
ind who was impressed with the feasi- 
bility of the plan as adapted to conditions 
in Fitchburg. Upon his return home he 
took up the subject with other manu- 
facturers, and the result was a plan which 
was presented to the mayor and school 
committee and put into operation at the 
beginning of the school year 1908-09. 


Sol 


far- 


the 


Those behind the movement were 
sighted enough to recognize that if 
school work was to be given the bearing 
ind application to the shop work contem- 
plated, a special teacher would be re- 
juired and the result was the engagement 
f William B. Hunter, who combines in 
limself the qualifications due to the fact 
that he is a practical machinist, having 


served his time at the trade, and also a 
‘raduate of the Massachusetts Institute 
f Technology. The school work is en- 


tirely in the hands of Mr. Hunter and it 
© largely due to his understanding of 
the requirements that the work has been 
so successful. 


THE NUMBER ENROLLED 


The length of the course covers four 


however, is 
the 
work in the 


which, 
the high 


years, the first of 
spent entirely in 
half-time feature and the 
shop beginning with the second year. 
Candidates for the course are restricted 
to those who have finished the grammar- 
so far as actual starting 


school 


school work and, 
upon the shop work is concerned, the re- 
sftiction cuts out all who have not com- 
pleted a full year in the high school. 
These restrictions make it impossible for 
any large showing of numbers to be 
made, but, measured by the percentage 
test, the results are most gratifying, the 
number of boys selecting the course last 
fall being a total of 35 out of a possible 
100. Not all of these, however, were ad- 
mitted to the course, the requirements of 
which further provide for the satisfactory 
completion of a two months’ trial term in 
the shops and for this and other reasons 
the number admitted was reduced to 20 
At the beginning of the school year 1908- 
09 the number admitted was 22 out of 40 
applicants, the total now enrolled for the 
course being 42. 

Boys WorK 


RECLAIMING TO SCHOOL 


Educators who are lamenting the fail- 
use of the public schools to hold pupils be- 
yond the compulsory school age will be in- 
terested to know that of this number eight 
or ten had definitely abandoned further 
work at school, to which they were re- 
claimed by the attractiveness of the 
course. An unknown additional number 
were ready to leave school and would 
have done so but for the new opportuni- 
ties offered. 

Further ambition is beginning to show 
itself, one of the boys contemplating en- 
tering the codperative engineering course 
at Cincinnati, while several others con- 
template entering the Worcester Poly- 
technic Institute. These ambitions are 
entirely apart from the school plan, which 
aims directly at the training of mechan- 
ics. Mr. Hunter distinctly disclaims any 
idea that the aim is to make the coéper- 
ative work a preparatory school for in- 
stitutes of technology. 


SAFEGUARDING THI WorRK 
The number of boys at present at work 
in any shop is not sufficient to justify the 
employment of a shop teacher, but in the 


SHOP 


fact that Fitchburg manufacturing en- 
terprises are- not of that great magni- 
tude which leads to an apprentice being 


lost sight of and in a provision whereby 
Mr. Hunter regularly the shops 
and supervises the work given to the boys 
there an important safeguard. 
Moreover, the papers, signed 
by both manufacturer and apprentice, 
specify that the boy be taught the 
fundamental operations of various shop 
tools and under competent 
foremen—a that is usually 
lacking in apprenticeship papers. 

The apprentices are made to under- 
Stand that they are at full liberty to 
complain to Mr. Hunter in case they are 
not satisfied with the work given them, a 
substantial check being thus placed upon 


visits 


ee 
Hes 


agreement 
shall 


processes 


provision 


the tendency to make an apprentice into 
a stock room clerk of otherwise give 
him work not in accordance with the 


spirit of the enterprise. The plan is the 
work of the manufacturers of Fitchburg, 
the idea behind it being the training of 
competent workmen and, recognizing that 
it is impossible for them to supervise 
personally the work of each ap- 
prentice, they placed in Mr. Hunt- 
er’s hands a large measure of control of 
this order to protect the enter- 
prise from the prevailing tendency of ap- 
prenticeship as commonly carried on. The 
actual instruction in shop work is by the 
various shop foremen, actual commercial 
work being done. 

The pay for the three years 
of codperative shop work and for the ac- 
tual time spent in the shops are as fol- 
lows: 

For the first year 10 cents per hour, 

For the second year 11 cents per hour, 

For the third year 12'* cents per hour. 

While the half-time plan is carried out 
during the school year, full-time work is 
provided for the apprentices during 
school vacations, except that a_ two- 


actual 
have 


work in 


rates of 
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weeks’ vacation is given them each sum- 
mer. A formal indentured apprenticeship 
agreement is executed, subject.to the ap- 
prentice doing satisfactory work in both 
school and shop. 

Without attempting to give a full 
schedule of the school work, it is suf- 
ficient to say that it is made up in the 
main of English, commercial geography, 
shop mathematics, mechanics, physics, 
chemistry, mechanism, American history, 
free-hand and mechanical drawing, and 
first aid to the injured. 


PLAN HAS FURNISHED SURPRISING 
EDUCATIONAL RESULTS 


THE 


The manufacturers consider the plan to 
be already a proved success, while the 
school authorities are enthusiastic in 
their indorsement of it. The superin- 
tendent of schools, Mr. Edgerly, while ad- 
mitting himself somewhat lukewarm at 
the beginning, now speaks of the plan as 
a “decided success.” He also finds that, 
as regards the amount of school work 
done, the result is substantially the same 
as that obtained in Cincinnati, his words 
being: “I have seldom noticed more 
earnestness displayed by pupils than the 
members of this class have evinced dur- 
ing the year, and I have watched their 
class-room work carefully. Figures can- 
not, as a matter of course, be presented, 
but no doubt exists in my mind that these 
pupils are making progress in their 
studies very little, if any, less than would 
be made should they attend school the 
entire time the school is in session.” 

This experience is exactly in line with 
that obtained by Professor Schneider and 
there is indeed nothing improbable about 
it. Most boys do not love their books, 
and while some do, the old saying that 
“all work and no play makes Jack a dull 
boy” is just as true of school work as of 
any other. Too much book work be- 
comes drudgery, especiaily to the young 
mind which craves variety. In view of 
the alternation of the two kinds of work 
and of the stimulation which is inherent 


in the close relation of the two, there is 
nothing unreasonable in the _ opinion 
given. 
ADVANTAGES OF THE CO-OPERATIVE 
PLAN 


The AMERICAN MACHINIST has nothing 
but sympathy and good wishes for any 
and all plans for the better training of 


more mechanics. At the same time, it 

does seem to us that the codperative plan 

possesses larger possibilities of useful- 
Ss 


than any other that has been pro- 
posed. It places upon the taxpayer al- 
most no burden of taxation, and it places 
upon the public-school authorities no 
great problems which are entirely novel 
and untried and with which there is at 
least grave doubt of their ability to cope. 
It gives boys a chance to earn some- 
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thing, which with many is necessary, and 
for others it provides an outlet for the 
praiseworthy desire to get to work and 
be doing something, while at the same 
time it accomplishes what the educators 
so much desire, that is, the keeping of the 
boys in school for a longer period than 
now commonly prevails. It trains me- 
chanics where they have always been 
trained, and it requires the employer, as 
many believe he should ve required, to 
train his own workmen. Finally, it puts 
apprentices in the shops now, instead of 
promising them skilled workmen three or 
four years hence. 

The shops are anxious to get appren- 
tices, the schools are anxious to hold 
their pupils and the boys are willing to 
continue at school, if, im connection with 
school duties, they can begin useful work. 
It would be a captious critic indeed who 
could quarrel with a plan which so per- 
fectly meets the wants of all concerned. 


FuTuRE CUTLOOK FOR WIDE 
APPLICATION 


Whatever may be the outcome of other 
methods of training mechanics, the future 
before the codperative plan is undoubt- 
edly a large one. Its application is as 
wide as the field of industry and as the 
nation itself. It involves less that is ex- 
perimental, less difficulty of organization 
and less expenditure of money, with all 
the difficulties involved in raising it, than 
any other, while it offers more immediate 
and more widespread results. 

The necessary plant for both phases of 


the work is already provided. No long 
program of local agitation is neces- 
sary before making a beginning. Local 


school boards have now sufficient author- 
ity and they only need be moved to ac- 
tion. Meanwhile no one is more alive 
than the school authorities to the fact 
that the public schools do not meet the 
needs of the country. In a vague wav 
they feel the need of some sort of voca- 
tional work and with a little effort they 
may be led to seé the great possibilities 
which this plan opens up for the public 
schools. 

In a larger way the plan removes the 
reproach that the public schools are now 
conducted for the few who look forward 
to the college and the university—that 
they offer no schemes of education except 
those which have a scholastic end. The 
whole plan is thoroughly democratic and 
in accord with the best traditions of the 
Republic. It is a tangible, practical out- 
come 9f a flood of discussion and it de- 
serves and will, we believe, receive wide 
adoption. 

Contrary to impressions in some quart- 
ers the plan is as yet applied to the metal 
trades only because the metal manu- 
facturers first saw its value and moved 
energetically for its adoption. It is ap- 
plicable to all vocations for boys and 
girls and is suited to all localities and in- 
dustries. 
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Different Methods of Keying 
Sliding Worms 
By R. NIELSEN 








Probably one of the most difficult 
places to set a key is in a worm that is 
to slide on a splined shaft, as sometimes 
such a worm is subject to great strain 
and therefore the key must be put in se- 
curely. 

The best but most expensive is shown 
in Fig. 1. With a little skill a key can 
be set very well as shown in Fig. 2. A 
hole is drilled and counterbored at a, 
Fig. 2, toe receive the end of the key 


which is bent over and filed to fit it but 
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left a little longer as shown at b to allow 
for riveting. The other end of the worm 
is filed as at c and the key filed as shown 
at d. The corners can then be riveted 
over into the corners in the worm. The 
method shown in Fig. 2 can only be used 
if the worm has an end where there are 
no threads. Fig. 3 is the simplest way 
and can be used on most every worm; the 
only thing to take care of is that the 
drill does not push the key down while 
drilling. 








In the annual report of the engineer- 
in-chief of the United States navy, refer- 
ence is made to the rapid progress in 
the development of large gas-engine ma- 
chinery operated in connection with gas 
producers. The report states that it is 
possible to design a marine plant com- 
posed of bituminous-coal gas producers 
furnishing power to gas engines. There 
are several such plants already in exist- 
ence; and although they are small, they 
prove the feasibility of extending this 
system of developing power to larger in- 
stallations. 
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LETTERS ~ FROM - PRACTICAL’ MEN 


Concerning the Details of making things in machine 
shops, from the first sketch tothesale S32 sa Sy e@ 























Automatic Indexing Device 
for Gear Cutter 








Having had considerable experience 
with automatic gear-cutting machines, | 
find in some cases there is room for 


improvement with the indexing mechan- 
ism. With this in mind I have designed 
the automatic indexing attachment shown 
in the accompanying drawings, and 
which, so far as I know, is original with 


me. It takes up comparatively little 
space and after six months’ use has 
proved successful; it is positive in its 


action and accurate. The driving pulley 
running at a speed of 90 revolutions per 
minute indexes without shock or rebound 
of any kind, and indexing for a small 
number of teeth, say 15, is done very 
quickly. I have one machine alongside 
of this one with semi-friction indexing 
device on which I have to let the cutter 
run back inch beyond the face of the 
work when set for 15 teeth, on account 
of the slowness of the indexing, while 
this attachment will index within 1/16 
inch of the face of the gears on a small 
number of teeth and even closer for a 
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mechanism to operate. B is the spring 
which pulls lever A back and upward, 
causing it to engage in arm C, which has 
a slot milled in its side for the purpose. 
Now, when lever A is pulled for the in- 
dexing of one tooth, it will not index an- 





A, which causes spring D to pull arm C 
back to its original position, and when 
pin 7 comes around again arm C draws 
pin / out of the teeth in the hub of driv- 
ing pulley M. E and F are a pair of in- 





termittent gears, E being the driver, F 
Gears are shown as Pin 
comes out of Pulley. 
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1. AUTOMATIC INDEX 


rger number of teeth, and it 
dex for one-half tooth. 

The following is a description of the 
ttachment: A, Fig. 1, is 
len coming in contact with the pin on 
’ carriage of the gear cutter, causes the 


cannot 


a lever which, 
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FIXTURE FOR GEAR CUTTER 


other tooth without being returned to its 
original position, as the indi- 
cates; when pulled it allows pin 7 to en- 
gage in the teeth cut in the hub of driv- 
ing pulley M, and as pin 7 revolves it 


contact the end of 


drawing 


comes in with lever 





*| 38 Teeth, 10 Teeth Cut out. 
8 Pitch, 6 Pitch Dia. 
634" Out. Dia.. “% Face, 2% Bore 
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GEARS FOR INDEX DEVICE 


the driven. Fig. 2 is a detail of these 
gears. 

Gear E is 6-inch pitch diameter, the 
proper size for 48 teeth, 8-pitch; 10 of 
these teeth are cut out, leaving 38 teeth 
in the gear and in place of the 10 teeth, 
which are omitted, locking plate G is 
deweled and screwed fast to the side of 
gear E. When gear F, which is 5-inch 
pitch diameter, 40 teeth, 8 pitch, makes 
one revolution, plate G engages with an- 
other locking plate H, wkich is solid on 
this makes it positive in 
action be plainly by the 
drawing. After indexing, wheel E, which 
is set so pin J pulls out in the center 
of the portion where the 10 teeth 
cut out of E, gives | inches movement 
each side of the center on the pitch line 
of the gears without turning wheel F. 
So if pin J] does not engage or disengage 
at the exact place it does not in any way 


steel wheel F; 


as can seen 


were 


interfere with indexing the wheels ac- 
curately. 
Spring J operates pin J. Plate K has 


a 3/16-inch pin which passes inside of 
spring J and holds it in position. Pulley 
M runs loose on bush L. Stud P carries 
parts ELM in base N, 
the arm of the cutter 


nected to the index-change wheels. 
J. R 
Brunswick, N. J] 


which slides on 


gear and is con- 
DUNHAM. 


New 
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An Experience in Hardening 
Ring Gears 








[The experience herein described oc- 
curred in connection with the manufac- 
ture of a number of bevel-ring gears for 


use in automobiles. These gears were 
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Fic. 2. EFFECT OF SINGLE-HEAT PROCESS 


about 9 inches in diameter with 4'.-inch 
hole. They were cut from a forged blank 
that was machined all over, except on 
the back. The steel was of special com- 
position that contained about 0.20 per 
cent. of carbon. 

Before hardening, these gears were 
carbonized in a gas furnace by packing 
in new and old bone in the proportion of 
7 to 10, and when submitting them to 
an even temperature of 1560 degrees 
Fahrenheit for about seven hours. In 
this time they would absorb enough car- 
bon to produce a case about 1/64 inch 
deep. After having cooled they were 
again heated to about 1500 degrees Fah- 
renheit and quenched in oil, and then 
were drawing in oil heated to about 430 
degrees Fahrenheit. 

After a number of gears had been 
made the specifications were changed on 
both the steel and the treatment. 


DIFFERENT STEEL AND TREATMENT 


The new treatment was to heat after 
carbonizing to about 1560 degrees Fah- 
renheit and quenched in oil, then re- 
heated to 1430 degrees Fahrenheit and 
again quenched in oil and then draw in 
oil at 430 degrees Fahrenheit. 

The object of this treatment was to 
refine the steel as well as produce a 
hardened case. The fracture showed a 
remarkable refinement of the grain and 
a good substantial case that was hard but 
not brittle. But this method was not 
long in use before it brought forth com- 
plaints both from the customer and also 
the grinding department. 

The former claimed that the limits 
were being exceeded; the latter that too 
much stock was being left on for grind- 
ing. Here they insisted that from 0.020 
to 0.030 inch was left on the back and 
in the hole, while the allowance made 
in turning and boring the blank was but 
0.005, 

The difference was caused in heat 
treating, and the grinding trouble was 
adjusted by making smaller allowance. 
In fact, the hole was bored 0.005 large 
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and the back left to size, but still com- 
plaints of too much stock were made. 

The hardened gears, when calipered, 
were found to be from 0.010 to 0.040 
small in diameter. The fault was 
charged up to the change in steel and 
method of treatment. 

EFFECTIVE IMPROVEMENTS 

A few experiments were then decided 
upon and after considering all points, 
and on the advice of an expert, the car- 
bonized gears were heated to 1430 de- 
grees, quenched in brine and then drawn 
to 430 degrees Fahrenheit in oil. This 
method proved effective in so far as the 
diameter of the gears was concerned, 
it varying but a couple of thousandths 
or so. The fracture was good and the 
case was deep and hard. 

A batch of gears were put through 
under this process and when they 
reached the grinder, it was found that 
there was not enough stock by 0.003 or 
0.004. In order to find out what was the 
cause and whether a remedy could be 
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METHOD OF DIPPING AND GRAIN IN 
FORGING 


found I took some of the hardened gears 
that were treated under each method be- 
fore they were ground and found the 
conditions shown in Figs. 1 and 2, Fig. 1 
being that of the double heat-treated 
gears and Fig. 2 of the single heat- 
treated gears. The dotted lines show the 
size and shape of the gears after the 
heat treatment. 

It was found that while the gears were 
remarkably flat and would run very true, 
those treated by the double heating were 
bulged on the backing, small in diameter, 
and the hole was tapered, as shown by 
dotted lines in Fig. 1. This accounted 
for the large amount of stock in the hole 
and on the back, and further investiga- 
tion showed that some of the gears would 
not grind to a surface in the back end 
of the bore and on the outer edge of the 
backing. 

The effect of the single treatment, 
shown in Fig. 2, was just the opposite of 
that in the double, and accounts for the 
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lack’ of stock in the hole and on the back. 

The method of dipping the gears in 
the double-heating process was to dip 
face down, as shown in Fig. 3, and in the 
single-heating process the gears were 
dipped in the brine edge first, as shown 
in Fig. 4. 

Another method used when working 
the same gear is to carbonize and then 
heat to about 1300 degrees Fahrenheit 
in a lead bath and quench in oil, after 
which draw to 430 degrees Fahrenheit in 
an oil bath. ‘ 

The gears were covered all over with 
a coating of fireclay about '% inch thick 
except between the teeth before packing 
in the bone. This left the gear soft ex- 
cept on the surfaces of the teeth. 


SATISFACTORY RESULTS 


Under this process they come out rea- 
sonably straight and true, and but one 
in a large number ever have to be 
straightened which is possible here be- 
cause the gears are soft. Leaving the 
bore and back soft also ensbles the 
grinding to be done in about one-fifth the 
time. 

Much of the trouble from distortion 
in heat treating is caused by forging at 
too low a heat; in which case the metal 
does not have the chance to flow properly 
and is merely forced into shape by the 
die. This sets up internal strains that 
will release themselves when the outer 
skin is removed and the part reheated. 
Fig. 5 shows the grain that was found in 
breaking a number of gears. The frac- 
ture was much like that of wrought iron 
and showed coarse fibers that closely 
followed the shape of the forging. This 
could only be produced by forging at a 
low heat. When this gear was hardened 
the outer edge showed a tendency to 
straighten out much like that in Fig. | 

Ontario, Can. JOHN GARED. 








Boring Crank Pin Holes in 
Crank Disks 








I have experienced great difficulty in 
getting crank-pin holes dead true and 
parallel to the shaft, especially in the 











THE DiIsKs TO BE BORED 


larger sizes. The system has been to 
bore both the shaft and crank-pin holes 
in the disk, in a lathe, and then keyway 
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em. They are bored about 0.005 inch 
mall. Heaters are then placed on the 
isk and when it has expanded enough 
1e shaft is dropped in. The disks are ir- 
egular in thickness, having a balance 
eight on one side as shown. When cool 
e find they are distorted to such an ex- 

nt that when the connecting rod 
some 7 to 8 feet long) is coupled up 

ith the crosshead end free, and the 
rank pin is set on its four opposite cen- 
rs, the free end will show a variation 

f 1/16 inch from true position. Will 
some kind reader give a kink how this 
an be avoided and at a minimum cost? 

H. MAPLETHORPE. 

Darlston, Eng. 

[As no sizes of shafts are given this 
ooks more like a guessing contest than 
inything else. Our guess is that: 0.005 
nch is the shrinkage allowance for about 

inches diameter of shaft which cer- 
ainly could not be one of the “larger 
sizes” with a connecting rod “7 to 8 feet 
long.” Say the shaft is 6 inches diameter 
0.005 inch is a very small force fit allow- 
nee for this size. If the heating distorts 
the disks don’t heat them, they will push 
on easily if only 0.005 inch smaller than 


the shaft. Boring in the lathe, if care- 


fully done on a true lathe, ought to pro- 


duce as good work as any other method. 


Ep.] 








Some Fusion Welding Jobs 








In the welding plant I am conducting 
for the purpose of repairing machinery 




















1. BROKEN PREsS FRAME BEFORE 
WELDING 


automobiles, we are often called 
n to weld broken automobile frames. 
ie are broken in front of the radiator, 
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while others are broken about midway of 
the chassis. 

When broken in front we simply re- 
move the radiator, jack up the car suf- 
ficiently to remove the weight from the 
front springs and disconnect the front 
end of the springs. We then place the 
broken ends in line and hold them until 
they are fused together in several spots, 
with the torch. We then straighten the 
frame again and proceed to weld around 
the fracture the same as when welding 
two pieces of pipe end to end. This 
amount of welding takes about two min- 
utes. We then take a plate of a thick- 
ness and width equal to the bottom flange 
of the frame and about 6 inches long, 
and weld it solid to the bottom flange, 
across the fracture. This stiffens the 
frame and prevents any future fracture 

















PRESS FRAME AFTER COMPLETION 
OF WELDING 


in the weld. This operation requires 
about two hours to dismantle, weld and 
replace the parts. 

When the frames are broken in the 
middle we have to remove the tonneau 
and any oil pipes or small parts that are 
in that section of the frame. We then 
use two jacks and raise the broken ends 
until they are true, or in the original po- 
sition, and then proceed to weld as above. 

In repairing heavy 
they do not weld readily, without de- 
fects in the welds. 
use Tobin bronze as the fusing stick, 
and find that it takes less heat and makes 
a more secure weld. For the flux we use 
ordinary “20-mule team borax.” The 


castings we find 


For this reason we 
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Tobin bronze has a tensile strength 
greater than cast or malleable iron. 
The success of this method of welding 


is shown by Figs. 1, 2 and 3. In Fig. 1 











Fic. 3 WATER-HEATER CASTING 
BY WELDING 


SAVED 


the broken press frame shows the extent 
of the fracture. This frame was broken 
by strains in service and not through an 
accident. 
Fig. 2, it has been in service one month 


Since welding, as shown in 


and is doing the same work as before. 

In Fig. 3 is shown a water-heater cast 
ing that was broken by the engineer turn- 
ing cold water in it while hot. This was 
welded as shown by this process 

Both the castings shown weigh about 
800 pounds and were welded with F. C 
Sanford Manufacturing Company’s weld 
ing outfit, which we find capable of doing 
almost anything in the repair line 

Baltimore, Md. J. B. ADAMs 








Shape of Figures to Avoid 
Chances of Mistakes 








Just a word in behalf of the machinist 
who is compelled to work in the dark 
and dingy shops from blueprints where 
the figure “9” is used thus by the Mr 
Engineer I have seen three mistakes 
occur in one year, the machinist taking 
the figure 9 for a figure 6 in a hurry, 
laving out a breakdown job. 

I wish to bring this to the attention 
of the engineers and ask them to aban 
don the use of the figure 9 as commonly 
shown, using the nine with the straight 
leg instead, thus avoiding a common 
cause of error. 

Likewise the use of the curve top in 
the figure 3 is apt to cause confusion 
with the figure 8 in many instances. 

Cleveland, O. WILLIAM SHEESLEY. 





® DISCUS SION of the PREVIOUS QUESTION © 


Letters from our Readers showing how many Men of many Minds 
look upon Various Subjects Opened up in previous Numbers 





Dies for Forming ‘Tubes 








With reference to the article by P. P. 
Monfils at page 1099, Volume 32, Part 2, 
in regard to tools necessary to make the 
brass shell as submitted by A. C. Card 
on page 839, I wish to say that the 
method as described in that article is 
misleading and too much is left to the 
imagination of Mr. Card in that the 
operations are not practical and entirely 
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further wrinkling or lapping in bringing and to ease the second operation in re- 
the shell down to the base size, which in ducing the shell. 
this instance is 2 inches. Fig. 3 represents a double-action re- 
Thirdly, to punch the bottom as shown’ ducing die A which is also hardened and 
by him in his Fig. 6, has become more or’ ground, and at the drawing point, marked 
less obsolete among manufacturers Al the face is beveled off to 25 de- 
that are up to date, on account of its grees which in practice has done wonders 
uncertainty, and a cutting-off operation is for shells of deep draw. The blank 
substituted, which, in a great many cases _ holder is marked B, and the outside diam- 
is combined with the trimming off of eter is turned off so that the first-opera- 
the superfluous stock at the big end, and_ tion shell will slip over it, which insures 
the whole shell made in 3 press opera- the shell being reduced uniformly and 
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Dies FOR FORMING TUBES 
too long drawn our to suit the require- tions, one anneal, and a combination also holds it centrally in reducing. This 
ments of the practice today on such work. trim and cutoff as described below. blank holder has a nose B1 also beveled 


In the first place, the first shell or cup that 
is drawn from the flat blank has to be as 
nearly perfect as it is possible to make 
it, as the imperfections of the first shell 
are always duplicated more or less in 
each successive operation and to use 
stock the thickness of which is specified 
by Mr. Card, makes it an impossibility 
to draw this shell orcup with any hight of 
wall in a die as shown by Mr. Monfils in 
his Fig. 2 as the flat blank in being turned 
into a cup this fashion would wrinkle 
and lap badly as indicated in Fig. 1 here- 
with, and the result would be of no use 
for any operations to follow. 

Secondly, the operations would be en- 
tirely too numerous in the die as de- 
scribed in connection with Fig. 3, of this 
article, in that the reduction on the wall 
would be so small on account of still 


Fig. 2 herewith represents the cut-and- off at an angle of 25 degrees so as to 
draw double-action die which has been’ correspond with the drawing face of the 
described at various times in the AMERI- die Al and in turn holds the shell and 
CAN MACHINIST, but for the benefit of allows the plunger C to draw the shel! 
both Mr. Card and Mr. Monfils, I show down through the die. Note the peculiar 
it again. A is the drawing ring, which is shape of this plunger C which is so mad 
made of tool steel hardened and ground that it coincides as nearly as possible 
with a wrought-iron back Al. This tits both shape and amount of stock required 
into the cutting edge B, which is also so that in the third operation, which is 
hardened and ground with a wrought-iron  single-action stamping one, the shell i 
back Bl, and the two are then fastened pressed into the shape as outlined b 
together with several screws, not shown. Mr. Card. 

C is the cut-and-draw blank holder which Fig. 4 represents the single-actio: 
performs the double task of cutting the stamping die which stamps the shel! 
tlank and holding it with sufficient pres- from the preceding die into shape. B 
sure against the face of the die A, so fore attempting this operation, howe, 

that the stock can be drawn away slowly it is best to anneal the shells to preve: 
and evenly into a cup or shell by plunger any splitting or breaking if they have t 
D, the lower corners of which are be plated or oxidized. It will be not 
rounded to assist in drawing the shell, that the shell at its smallest end is draw 
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1/16 inch longer than is required. This 
is done purposely so that in cutting off 
the bottom, the cutter doing this work is 
on the clear wall, and will cut off with 
scarcely any bur. 

Fig. 5 represents the combined opera- 
tion of trimming and cutting off the shell, 
and is usually done in a parallel trimming 
lathe with a chuck A so arranged at each 
end that the cutters B and B, engage the 
ends and the shell is trimmed and cut off 
to the exact length. It is customary to 
make cutter B about 1/16 inch larger in 
diameter in proportion to its end of the 
work so that the shell is trimmed first, 
and then cut off. 

I want to say in finishing that the 
blank Has not been figured, but in the 
first operation for size of shell it ought 
to give a 25¢ inch diameter. 

Buffalo, N. Y. A. C. RANTSCH. 








Boring a Flywheel—Using a 
Wooden Boring Bar 








Referring to Mr. Dane’s article at page 
956, Volume 32, Part 2, on boring a fly- 
wheel with a wooden boring bar having an 
inserted cutter, | would like to ask him 
what method was used to keep the cutter 
C from jumping into the keyways, there- 
by allowing the boring bar A to fall 
through the bore. There is no device 
shown to overcome this difficulty. 


Bridgeport, Conn. Geo. E. DAwson. 








Graphite Bearings and Un- 
necessary Work 








John R. Godfrey, in his article on 
page 1019, Vol. 32, Part 2, gives me an 
incentive to suggest a scheme even more 
“fishy” than his file story. I have a great 
scheme for making cast-iron bearings. 
Of course, we all know that gray cast 
iron is simply iron with a little graphite 
in it, that is, graphitic carbon as well as 
combined carbon. Now my scheme is to 
ream the bearings out a little small, plug 
up the ends and fill with acid, any kind 
that likes iron to eat. After a reasonable 
time to be settled on by experience, the 
bearing should be washed out and an 
arbor or mandrel of the size of the in- 
tended bearing forced through. Now see 
what we have. The acid eats out the iron 
from around the crystals of graphite, the 
graphite is smoothed down by the man- 
drel. We have, therefore, a_ cast-iron 
box lined with graphite cast in place and 
securely held. 

Mr. Godfrey is not the only man that 
has noticed unnecessary machine work 
being done. Our old friend Chordal 
used to talk about the impossibility of 
getting careful, accurate work done on a 
“black” machine, that is, one without un- 
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necessary polish. There is that same ele- 
ment in a machinist that pervades the 
rest of the world and which makes us all 
look at the price tag to get at the quality 


of the machine. Some ten years ago I 
bought a lawn mower. The little En- 
tropies were coming along just then so 
naturally I spent a couple of dollars’ 
worth of time hunting for the cheapest 
machine. I looked the machines all over 
and I could not see where there was any 
difference in their usefulness. The holes 
were all reamed for bearings. There 
was ample room for oil and anything that 
stuck to the oil between the shafts and 
the bearings on all of them. The thing 
has run thus ten seasons, mowing stones, 
wires, playthings, plants, shrubs and 
everything else that any other lawn 
mower mows. That lawn mower would 
not have been improved by being made to 
half-thousandths limits. It was good 
€nough to use but it wasn’t good enough 
to sell. They told me in the store that 
they did not sell those machines, they 
only used them for bait to draw in cus- 
tomers who would buy better, or more 
expensive machines. 

There are a few of us, say, nine-tenths 
of us for a guess, that hate to buy what 
we really want after anyone has told us 
that nobody buys the cheap kind. It is 
the same way in the shop. After we 
are rigged up to do a job in good shape 
we hate to have some one come along 
and tell us that it ought to have been 
cast that way in the first place. Pos- 
sibly the fact that in this country the 
foundries and machine shops being sep- 
arate establishments has something to do 
with our inclination to think that every- 
thing that comes from the foundry needs 
planing or milling before it is used. If 
the shops ran their own foundries and 
there were no such thing as human 
nature we would get perfect castings. 
Fact is, though, that the shops that do 
run their own foundries get the worst 
castings. It is just a case of “good 
enough for us and we are in a rush.” 

That is what we usually think of as 
the difference between the amateur and 
the journeyman. The first makes things 
well enough for his own use, the other 
makes them well enough to sell and stay 
sold, but I notice that the average shop 
does its own work in a very amateurish 
manner. Take a special machine. The 
chances are that if made in the shop, the 
castings are not half cleaned. The tool 
marks show all over it and it never gets 
painted. 

If the same machine had been made 
outside you never would have accepted it 
until S10 had been spent on it fixing up 
these little things. That S10 does you 


no good, so far as productivity is con- 
cerned; it does do good in the respect 
that vour men have for it. That lasts up 
to the time when the thing needs paint- 
ing and polishing again. 
spect is gone. 


Then the re- 
The ideal shop condition 
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is that in which everything is kept up in 
apple-pie order and polished and painted 
like new. If you do not do that you might 
just as well not paint and polish your 
new machinery. Experience seems to in- 
dicate that it takes a considerable amount 
of this unnecessary work to keep a shop 
out of bankruptcy. 


Worcester, Mass. ENTROPY. 








Thread Gages for Screw Ma- 
chine Work—Limit Gages 








As manufacturers of screw-cutting 
tools, thread gages, etc., the article by 
F. L. Gager, at page 745, was of great 
interest to us. 

While in some classes of work as men- 
tioned in Mr. Gager’s article, the results 
obtained may justify the making of solid 
gages, there are very few threading 
operations which cannot be performed 
quicker, with sufficient accuracy, and 
with a sufficient degree of-uniformity by 
the use of limit gages in place of the old 
style gage with no limit. 

The American Society of Mechanical 
Engineers has given us the first applica- 
tion of the principles of limits applied to 
thread work, in the adoption of the “Re- 
port of the Committee on Standard Pro- 
portions for Machine Screws,” Volume 
29, Transactions, A. S. M. E. 

While this is a step in the right direc- 
tion, the limits allowed on this class of 
work could not be used on any other, and 
as Mr. Gager has said, “The fact is evi- 
dent that there should be some limit al- 
lowed and that this limit should be repre- 
sented by the gages;”’ it behooves every 
manufacturer engaged in the production 
of machine parts to give this subject 
especial study and to have the results 
of such study embodied in the gages 
made for him. 

At page 524, Vol. 32, Part 1, a new style 
of plug limit gage as lately brought out by 
Wells Brothers Company, of Greenfield, 
Mass., was illustrated. In this type of gage 
two plugs are made, one having the larg- 
est limit allowed and the other the small- 
est limit, the former being fitted with a 
red fiber handle and the latter with a 
black fiber handle. In the case of the 
templet limit gage adopted, the holder 
containing the largest size has a ring of 
black fiber attached to the metal center 
ring and the smallest size is fitted with 
a ring of red fiber. These templet gages 
are adjusted to small plugs which are 
made to the maximum and minimum 
limits adopted for the work in hand. 
The templet limit gages, as made in the 
larger sizes, have fiber handles instead 
of fiber rings, this form being more con- 
venient for the large sizes. 

EDWARD BLAKE, JR., 
Wells Brothers Company. 
Greenfield, Mass. 
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An Easy Method of .Lettering 
, —The Rubber Stamp 








I have noticed several methods of let- 
tering titles of drawings described in 
these columns, and I have been consid- 
erably interested in them. 

The plan set forth by Mr. Davis at 
page 912, Volume 32, Part 2, would cer- 
tainly make nice prints, if the letters 
were put on properly, but it seems to me 
that his method would require too much 
time for the attachment of the letters, 
and that if the tracings were handled 
much, and frequently filed in and out of 
the vault, they would be liable to lose 
some of their letters. 

A method which I have used for some 
time and which seems to me to be the 
best and quickest that I have yet dis- 
covered, is to put titles on with a rubber 
stamp and regular drawing ink. 

For applying the ink to the stamp we 
use a pad containing a piece of wool felt 
covered with linen. This is saturated 
with drawing ink until it gives a clear 
title, with solid black letters. A boy can 
stamp enough in an hour to last a whole 
month. After the first lot has been used 
up, should the pad be found to have 
hardened it can easily be softened with 
alcohol, and with the application of a 
thin coating of ink it will be ready for 
stamping another lot. 


C. P. HARRISON. 


Waynesboro, Penn. 
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Silent Pawls 








An article appears on page 890, Volume 
32, Part 2, dealing with “‘A Few Types of 
Silent Pawls.” Some time ago I was 
confronted with the same problem and | 
offer two of my own solutions and one | 
have seen since in the speed box of a well 
known radial drill. 

This latter device is shown in principle 
Gear A drives gear B which 
a slow speed in the 
direction of the arrow. Gear B runs 
on the hub of ratchet wheel C. 
This ratchet wheel is counterbored to re- 
ceive the split bushing D, the outside of 
it fits snugly into the counterbore of the 
ratchet, while the bore of the bush is 
large enough to clear the shaft E. There 
is a slot milled in the flange of the bush- 
ing D to receive the tail end of pawl 
shifter F. Pawl G is connected with pawl 
shifter F by pin H. Both pieces, F and 
G, are held loosely on the stud /; the 
stud itself is screwed into gear B. In 
the sketch gear J is shown out of mesh 
with gear K. 


in Fig. 1. 
runs constantly at 


loose 


As soon as it is disengaged, the speed 
of shaft E drops and when it gets below 
the speed of gear B shifter F brings pawl 
G into engagement with the ratchet and 
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then drives shaft E at the same speed 
as gear B. When gear J is slipped over 
into mesh with gear K then shaft E, 
ratchet C, and also bushing D by means 
of its frictional contact with C, will run 
faster than gear B, and bushing D causes 
pawl shifter F and pawl G to swing 
around stud J until G comes against a 
stop formed by the rim of gear B (as 
shown by the dotted lines). As soon as 
pawl G is prevented from further move- 
ment it will cause bushing D to slip 
and the friction thus created between 
ratchet C and bushing D will keep pawl 
G out of engagement with the ratchet 


until the speed is changed again. 
In the arrangement shown 


in Fig. 2 
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FIG. 3 


THE ForMs OF SILENT PAWL MECHANISM 
pawl A swivels around the extension of 
bushing B. Through this bushing slides 
the bolt C which has a large flange and 
makes connection with pawl A by means 
of pin D. This flange is pressed against 
the side of the ratchet wheel E by the 
spring F. The difference in speed be- 
tween ratchet E and gear G will cause 
pawl A to turn until it comes either into 
or out of engagement with the ratchet E 
through the frictional resistance between 
C and E. When G runs ahead of E the 
pawl will engage the ratchet and when E 
turns faster than G the pawl will be 
withdrawn. Stop pin H prevents the 
pawl from swinging around too far. 

Fig. 3 illustrates another device. Here 
a spring clamp A is slipped over the hub 
of ratchet B. This clamp is provided with 
a cam slot. In action this device works 
similar to the others; when the speed of 
A is higher than the one of D, pin C 
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slides up the inclined slot in spring clamp 
A and by doing so raises the pawl out of 
mesh with the ratchet and the pawl is 
held in this position until the speed is 
changed. When D runs faster than A, 
then pin C is pushed down along the in- 
clined slot and pawl D comes in con- 
tact with the ratchet. 


Norwood, Ohio. H. R. ISLER. 








Correcting an Error in a 
Crank Shaft 








On page 999, Volume 32, Part 2, Mr. 
Clark givés an account of how a crank 
shaft was shortened. It seems that this 
was a large two-throw crank, and that 
it came | inch too long in the bearing be- 
tween the throws. The forge-shop fore- 
man heated it sufficiently and rushed it 
over to the big lathe and, putting it be- 
tween the centers, upset the bearing by 
screwing up on the tailstock. 

This is certainly an interesting state- 
ment of how a very difficult job was 
done in a very short time, and it would 
be hard to find a way to do it at less 
expense. As the plan used has possibili- 
ties of application to many other jobs, if 
Mr. Clark will give some further infor- 
mation it might serve a useful purpose. 

The first point that is not altogether 
clear is the size of the crank that was 
corrected in this way. The statement is 
that it was a /arge crank, but “large” 
is often used as a relative term. In the 
next shop to ours a crank from 14 to 16 
inches in diameter would be considered 
a large one. In our shop we consider 
one 5 inches diameter a large one, while 
it is possible that in some other shop a 
crank 2 inches or even less in diameter 
might be considered large. This being 
so, a definite statement as to the diameter 
of the crank at the place where the cor- 
rection was made would be of benefit. 

With the information at hand as to the 
size of the crank operated on another 
point of interest is the size of lathe that 
was used. As to the pressure that can 
be exerted by screwing up the tailstock 
the size of the lathe may not be of very 
great importance because a large lathe 
is apt to have a coarser pitch screw than 
a small one, so, considering the power 
that is applied, the squeezing force may 
not increase very greatly with an in- 
crease in the size of the lathe. While 
this is true it is also true that a large 
lathe will safely allow a force to be used 
that might injure a smaller one. With- 
out meaning to criticize a lathe for the 
purposes it is designed for in ordinary 
practice it must be admitted that as a 
press the form is not all that could be 
desired, and it is not well to go beyond 
a safe point if it is to be used for such 
a purpose. With this point in mind the 
size and make of the lathe would be 
useful together with any possible details 


=m UO 


nn 





January 20, 1910. 


that would tend to keep an ordinary man 
out of trouble. 

The last point that is troublesome is 
the temperature at which this job of 
pressing was done. Of course the hotter 
it was the less pressure it would require 
to do the upsetting, but on the other 
hand, in these days of critical points and 
fiber fatigue,and crystalline structure and 
such other things it would not be desir- 
able to go much above the recalescent 
point. 

While it is not likely that the forge 
people will send out cranks in any great 
number that will require such treatment, 
yet the idea is one that might be made 
use of in many other ways if it can be 
done safely. 

With my own experience of upsetting 
by means of sledges, battering rams, or 
the bulldozer as a guide I should have 
condemned such a method of correcting 
the crank if it had been suggested to me, 
that is, with a crank that I would con- 
sider large, and the job to be done on a 
lathe that to me would be big, keeping in 
mind that the crank must be lowered in 
quality by high heating. 

The forge-shop foreman seems to have 
done the job in a manner satisfactory to 
those immediately concerned, which 
shows that he may have had experience 
in that line, or else that he is a man 
of naturally superior insight and judg- 
ment. 

With more information as to what 
large represents as applied to the crank, 
big as applied to the lathe, and suffi- 
ciently as applied to the heating of the 
crank the job may seem an easier one 
than it does now. 


Oil City, Penn. W. OSBORNE. 








A Cutting Compound 








Herman Jonson, on page 750, Volume 
32, Part 2, describes his experience with 
a “patent medicine” cure-all for cutting 
tools; a liquid which he explains had to 
be diluted with twenty times its bulk 
of water, or possibly more, and was effi- 
cacious so long as it remained white; 
moreover, it readily washed or dried off 
the work. 

From the description I have no doubt 
what the mystic substance consists of 
and I have used it myself for some con- 
siderable time with sufficient success to 
make the search for something better 
superfluous in my case. It is simply 
soluble creosote which you may buy over 
here as a much advertised patent disin- 
fectant at about one shilling (26 cents) 
a pint, or obtain from the gas works at 
one shilling six pence (36 cents) a 
gallon. 

I do not wish to say that the aforesaid 
disinfectant is soluble creosote and noth- 
ing else, but I do know that when staying 
on a farm this summer I found the shep- 
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herd busy annointing his flock with the 
dilute disinfectant as a cure for “fly.” I 
suggested the gas works as a cheaper 
source and heard that the results are 
identical. 

My own work consists chiefly in drill- 
ing and for this I think it superior to 
anything I have tried. I shall be glad 
te learn if others find it satisfactory on 
automatic lathe work. I have sometimes 
doubted if the surface finish is so good 
as with lard oil, but as my work does not 
require a high surface finish I have made 
no definite experiment. If not too dilute 
the solution protects against rust. 

Leicester, England. A. C. Hi. 








Influences of Speed on Cut- 
ting Action 








H. S. Millar, in his interesting article 
on page 818, Vol. 32, Part 2, on the 


above subject, makes some _ reference 
to my cube law of cutting speeds, 
and suggests that this law rests on 


the assumption that “the durability of 
the tool is simply inversely pro- 
portional to the heat produced.” This 
assumption would obviously be wrong, 
and was not made by me. What I did 
assume was, that the durability of the 
tool would remain unaltered so long as 
the rate of heat evolution was the same, 
and that this relation would hold good 
whether the given amount of heat was 
produced by a heavy cut at a low speed, 
or by a light cut at a high speed, or by 
any combination of cut and speed which 
would produce just that amount of heat. 

It is, of course, open to question how 
far the action of the chip impinging on 
a tool resembles the action of a jet of 
water impinging on a wall. The fact is 
that the cube law was arrived at by as- 
suming that the action was similar, and 
that the law proves to be correct when 
tested by the results of experiments 
with cutting tools. 

This seems to indicate that the two 
actions are similar, in whith)case, as 
Mr. Millar points out, the pressure of 
the chip on the tool should be propor- 
tional to the square of the velocity. I 
was, of course, aware of the fact that 
this relation has not been found to exist, 
but there seems to be a certain lack of 
agreement between the results obtained 
by various experimenters. Doctor 
Nicholson shows a definite curve with a 
decreasing pressure, as the speed in- 
creased, whereas Mr. Taylor, after much 
experimenting, arrives at the conclusion 
that there is no traceable relation be- 
tween cutting speed and pressure of chip. 
He also says that “within the limits of 
cutting speed in common use, the pres- 
sure of the chip upon the tool is the 
same, whether fast or slow cutting 
speeds are used.” 


131 


Whether the pressure is constant, or 
decreasing, or whether it bears no defin- 
ite relation to the speed, the result is 
very different from what might have 
been expected. Probably the explana- 
tion may be found to be that there are 
two factors coming into play, the imping- 
ing of the metal on the tool, which should 
give an increasing pressure with increas- 
ing speed, and the separating of the chip 
from the body of the metal, which, as 
Mr. Millar shows, is more readily af- 
fected, and presumably requires less 
pressure at a higher speed. The increase 
in the one factor may counterbalance the 
decrease in the other, so as to give a 
nearly constant pressure, but in this case 
one would not expect the evolution of 
heat to be proportional to the cube of 
the speed, as it appears to be. There 
seems to be room for a good deal more 
experimenting on this subject. 

Epwarp C, HERBERT. 

Manchester, England. 








A Register for Press Tools 








I notice H. Harris on page 787, Volume 
32, Part 2, shows how French pattern 
tools are made. May I venture to point out 
one or two errors? In speaking of the 


Width of Stock 


————— 


Widened for Expansion 
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\ REGISTER FOR Press TOOLS 


washer tools I described in my former ar- 
ticle, he says, “no templet is required.” 
A templet is of the utmost importance 
and the spacing off of the die he sug- 
gests is wrong as the guide plate must 
always be made first as all French tool- 
makers know. It is a common mistake to 
proceed with the die first. Now as to 
short-stroke presses, my tools can be 
worked in presses with any length of 
stroke and not leave the guide plate (this 
I will show in a future article). Lastly 
as regards jamming the stock between the 
guide strips, the latter can be widened 
as shown in accompanying cut to obviate 
it, as no expansion takes place between 
the side punches A A, thus leaving the 
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stock free to travel. I have used this 
type of tool for 20 years on silver, gold, 
german silver and steel and never found 
any difficulty. 
O. D. CLERKENWELL. 
London, England. 








The ‘Toggle Joint 








I think Mr. Terhune on page 857, Vol- 
ume 32, Part 2, falls into error in likening 
the toggle joint to a combination of levers. 
The beauty of the toggle joint is that the 
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DIAGRAM ILLUSTRATING TOGGLE JOINT 


resistance overcome does not bear a con- 
stant proportion to the force exerted but 
increases enormously as the two con- 
necting rods approach a position where 
they both lie in the same straight line. If 
Mr. Terhune can point out any combina- 
tion of levers which will give this result I 
think he will find that they partake of the 
nature of the toggle joint. Furthermore 
it is obvious that the equation is incor- 
rect as it does not take into account the 
varying lengths of struts. For instance 
consider the figure given in explanation. 
Suppose the strut c b were shortened and 
took up the position cd. With d as ra- 
dius strike the arc ce. Then the resist- 
ance will be overcome through a greater 
length as will be seen by the figure here- 
while the force P will still pass 
through the space cc’. 
Victoria, B. C. 


with, 


H. C. GUNSON. 








Signal Device for Shop Cranes 








I note the article by F. E. Sperry on 
“Signal Device for Shop Cranes,” on page 
1090, Volume 32, Part 2. This prompts 
me to mention a device for the same pur- 
pose in use in the shops of the C. & E. 
I. R. R. at Danville, Illinois. 

They have two cranes over the pits in 


the machine shop—one 10-ton and one 
8O-ton capacity, one above the _ other. 
The shop has, I think, 28 pits. They in- 


stalled an annunciator system on each 
crane; the same as is so commonly used 
in hotels. On every other post, which 
carried the crane track, two push but- 
tons were placed, one for each crane. 
These buttons were connected to the an- 
nunciator in the crane operator’s cab by 
light trolley wires strung in parallel 
lines along the web of the I-beam that 
supported the cranes. 

In this way, either crane could be 


AMERICAN MACHINIST 


called to any part of the shop by push- 
ing the button on the nearest post. If 
the crane was busy the call would show 
on the annunciator and the operator 
would respond as soon as free. In the 
meantime, the men on the floor could 
attend to some other work until the crane 
came. 

I do not know who is responsible for 
this device, but as the shop is well sup- 
plied with many convenient arrange- 
ments of which this is a sample, it shows 
a desire on the part of the management 


to supply equipment that will do the 
work in the most efficient way. 
Urbana, III. J. H. Gr. 








Machine Tool Efficiency 
Rating 








Your correspondent A. M. Watcher, page 
920, Volume 32, Part 2, hits the right 
nail on the head when he says, ““We hope 
the day will come when machine tools 
will have an efficiency rating.” 

This is an idea that I have been work- 
ing on for some time, first from the 
point of view of the “expense burden,” 
and latterly from mechanical considera- 
tions of “duty” or efficiency. Over here 
the genus “practical man” is held in high 
honor, but on both sides of the water 
what he does not know about his own 
business is usually a very much larger 
quantity that what he does know. One 
of the things he does not, commonly, 
know is the conditions of maximum effi- 
ciency for any machine or any type of 
machine, consequently he is unable to 
say (truthfully that is) whether the work 
he is actually getting from a particular 
machine on a particular job is what it 
should be. 

Again, very few people understand the 
large number of factors that go to the de- 
termination of the “best” type of ma- 
chine for a particular class of work. Your 
“practical man” knows nothing about the 
capital investment that a machine repre- 
sents, and consequent burden for interest 
and depreciation. He a dim idea 
that one machine takes more power than 
another, but just how far that affects the 
cost of work he does not know, or even 
appreciate that it is often a serious ques- 
tion. The relative claims of milling, 
planing, grinding, etc., are to him merely 
matters of shop time and high or low 
wage. He knows nothing of the factors 
that lie behind, and often swamp ques- 
tions of wage, when costs come to be 
correctly ascertained. 

Some day cost keeping will be taken 
out of the hands of people with “systems” 
and put into those of specially trained 
engineers. Then it will be seen that the 
real problem is not that of the arrange- 
ment of bits of colored paper or card, 
but is inseparably bound up with the 
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deepest and most interesting problems of 
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the machine shop. And the solution of 
these problems will begin with what I 
term a “Production Center,” that is with 
the machine itself. The day has not yet 
come when the “efficiency rating” of any 
teol can be ascertained off-hand, but Mr. 
Taylor’s monumental work on cutting 
metals has made it possible for progress 
to be hoped for. The collection and pub- 
lication of actual results on particular 
machines will be some help, but the prob- 
lem contains too many elements for its 
complete solution by that process. 

One may be excused for being amused 
at “Entropy’s” letter, page 714, Volume 32, 
Part 2. Poor “Entropy.” He has some very 
funny methods! It is lucky for him that he 
has a sixth sense (for checks) or it is to be 
feared that his habit of throwing letters 
into the waste basket unopened would 
have put him out of business long ago! 
But it is his growl about cost systems that 
interests me _ most. It is positively 
fascinating! ““When we get one done, we 
want to know whether we made any 
money or not.” Not a bad thing to want 
to know, either. 

It would be quite possible to make re- 
cording arrangements that would provide 
a near approach to the truth, even in the 
conditions of which “Entropy” seems so 
proud. But are those conditions really 
necessary and reasonable? They must 
involve a lot of unfinished work lying 
about, and seem to partake a good deal 
of the nature of “muddling through.” 
That looks dangerous enough, but not to 
be sure of what the job costs infers 
either that “Entropy” is very certain of 
himself as regards infallibility and tech- 
nical efficiency, or that he has a market 
all to himself with big profits that will 
stand any amount of bad methods. 

It looks as if the “Clam Digger’ busi- 
ness was a good one. 


London, England. A. H. C. 








Making an Accurate Pin 








At page 838, Volume 32, Part 2, A. J. 
Jones requests information about design- 
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AN ACCURATE PIN JoB 


ing a pin as per sketch. I would suggest 
that he should put a slight shoulder on 
the pin to prevent sticking. This is a 
design used ‘for firing pins on certain 
field guns of the United States army and 
they very seldom stick. I do not think 
the pins can be finished at the point in 
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the turret lathe to advantage, owing to 
the great accuracy required. I have seen 
similar pieces manufactured in large 
quantities and it was the practice to fin- 
ish the point in a lathe with a forming 
tool, a special fixture being provided to 
hold them true in turning. 
Yonkers, N. Y. H. L. WHEELER. 








Dynamometers 








Professor W. H. Rasche, of the depart- 
meut of drawing of this institute, called 
my attention to the article on dynamom- 
eters, by James W. Hughes, which ap- 
peared on page 953, Volume 32, Part 2. 
We both immediately agreed as to the 
fallacy of Mr. Hughes’ conclusions and 
soon proved such to be the case by the re- 
sult which he gives. 

It seems to me just as absurd to argue 
as to the truths of mechanics as to argue 
to prove that 1—1. However, there are 
given herewith the algebraic and geomet- 
ric steps to show that the expression 
which is given or the pressure on the 
scales W’, leads to the equality: 

W’ — W. 

Fig. 1 is the projection of the system 
on a horizontal plane, while Fig. 2 is the 
projection on a plane perpendicular to 
the axis, RR’. A line of the figure is re- 
ferred to by the two letters which repre- 
sent the forces acting at the ends of that 
line. Therefore, line RQ —2z; WQ=v?r; 
R’'Q=y; WQ=x; while the arms of 
the weights about axis, RR’=—L. Of 
course, force RR’=W (line WW’) — 
(line RR’). 

Taking the line R’W’ as the axis of 
moments, we have: Rz= Wx; 
or 

R = 
Let 
QO-—-R+W; 

then R and W may be replaced by Q ap- 
plied at the point, Q. Now taking mo- 
ments about R’ as origin, we have: 

WwW’ (v+yv)=(R+W) yx, 
and 


From the figure, it can be shown that 
the expression, 
v(x+2 
z(v+y)° 
The triangles, QW W’ and QRR’ are 
similar. We therefore have 


I 


1 v= _$ 
and 
(y+v):ve(2+2x):x, 
from which follows: 
(ytv)_v 3 
(z+ x) x 2 
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Consequently 
s(vty)_ Ty l*4 z) 
y(z+x) ~ 2(u+y) 


How useless this all seems, however, 
when, by taking the line RR’ as axis of 
moments, we have as a necessary and 
sufficient condition: 

(R’) (0) + (R) (0) + W'L WL —0O; 
or, 
W’ — W. 

Mr. Hughes concludes the theory of 
his dynamometer as follows: 

“The load W with its counterbalance 
and shaft EE must be supported by the 


Ww 


WwW 
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bearings can increase or decrease this 
torque. In the case cited by Mr. Hughes, 
one end of the shaft would have a torque 
of 50x110 inch-pounds, the other 50x100 
inch-pounds, an evident absurdity. 

Again, if the weight of 100 pounds be 
allowed to descend, it would overcome a 
resistance at the other end of 110 pounds 
through the same space. 

If this is not convincing, we can fall 
back upon the well known methods of 
treatment and show mathematically where 
the error lies. The case is remarkable in 
that Mr. Hughes by a correct analysis 
and the application of correct principles 








3 H 
FIG. 2 FIG. 3 
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DIAGRAMS RELATING TO DYNAMOMETER ANALYSIS 


ball bearings BB and AA. The spiral 
spring V which takes the reaction, being 
fixed at both ends P’ and P” can only 
produce pure torque, since the reaction 
upward at P’ which tends to thrust the 
shaft EE upward against the top of the 
bearing BB is counterbalanced by the 
equal and opposite force at P”, acting 
downward and tending to force the shaft 
against the bottom of the bearing B B”.” 

A statement, to the effect that the 
forces to be dealt with here differ in 
nature from those when platform scales 
are substituted for the spiral _ spring, 
should appear preposterous to anyone 
who has given the subject of mechanics 
serious thought. 

In conclusion, then, the Hughes dy- 
namometer does not eliminate errors of 
principle attributed to other types of 
transmission dynamometers, for there are 
no such errors, in either his or the others. 
His dynamometer is an ingenious device 
and should, it seems, give reliable re- 
sults. 

Joun S. A. JOHNSON 


Blacksburg, Va. 





In the criticism of Mr. Hughes on the 
usual forms of dynamometers, page 953, 
Volume 32, Part 2, the statements are so 
positive and the mathematical work ap- 
parently so straight that, at first reading 
it appears as if he had made a clear 
case against the common forms. 

One or two considerations without re- 
course to mathematics are, however, suf- 
ficient to show the fallacy of his conten- 
tions. A shaft with two arms is arranged 
as in Mr. Hughes’ sketch, seen Fig. 3. 
The application of a force at the end of 
one arm results in a moment of force or 
torque in the shaft itself, which must of 
necessity be the same throughout its en- 
tire length. Barring friction, no change 


of mechanics, derives an expression for 
the reaction at the scales of 


— - : WX 


a correct result. The remarkable thing is 
that this is equal to W, itself, which can 
be shown as follows: 

Let W be the weight, R the reaction on 
the scales and M the resultant of weight 
and reaction on the bearing at A. 


Taking moments about A gives 
W (EH+AF)=M (AF) or W=M 
(AF) 
kKH + Al 
From similar triangles AF C and HEC, 
Af AC 
AF+EH AC+CH 

hence 
ne pee (1) 
AC+CH 
Taking moments about D gives 
R (DC + CG) M (DC), from which 
; (DC) 
Rea DC+ CG 


By the condition of the problem, 
AG = BH, hence the line GH is parallel 
to AB. The triangles GCH and DCA 
are similar, having vertical and alter- 
nate interior angles equal. From these 
triangles the proportion holds that 
At Dt 

iC+CHh DC+CG 
and since M is common to both equa- 
tions, the result is that R W. 

Columbus, Ohio. W. A. KNIGHT. 








From a consujar report it is noted that 
the director of the Central Railroad of 
Brazil proposes to send to the United 
States every six months relays of four 
mechanics to serve in the factory of a 
large manufacturing concern which now 
furnishes the locomotives used by the 
railway. 
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Machine Tool Drive 
Conversions 
By A. M. BRITTON 








The electric driving of machine tools 
by individual motors is nowadays becom- 
ing quite general and in many cases, ow- 
ing to the scarcity of room for locating 
the motor, calls for a good deal of skill 
and ingenuity on the part of the drafts- 
man. Except in very special cases the 
tools to be converted are naturally of 
fairly old design, and reliable drawings 
are seldom available. 

As regards my own experience on this 
class of work I have found out that it is 
not wise to trust too much to the draw- 
ings supplied by the makers, as in many 
cases in the bygone days alterations to 
the detail work have been carried out in 
the shops to verbal instructions and no 
record has been made in the drawing of- 
fice. 

Before setting about the task of meas- 
uring up a machine for alteration it is a 
wise plan to consider carefully the type 
of design which is to be carried out; for 
instance the most suitable position for the 
motor, whether above the machine, at 
either side or at the end. When the po- 
sition of the motor has been settled the 
next step is to decide as to what type of 
gearing, etc., will be the most satisfac- 
tory; a summary of the different types 
as follows may be useful: 


TYPES OF DRIVE 


Belt drive. This should be done with- 
out if possible, as it generally takes up a 
lot of space and causes a deal of dirt, be- 
sides being unsatisfactory under exces- 
sive loads. It has, however, an advantage 
in its “slip”; that is, when heavy shocks 
and reversing movements are taking place. 

Chain Driving. This has the advantage 
of being positive, quiet-running and can 
be used to connect centers which are too 
short for a belt and too great for an idle 
wheel. The trouble of carrying the bear- 
ing for the latter often does away with its 
use. If a chain drive is employed it is 
both advisable and economical to provide 
it with a combined cover and oil trough. 

Worm gearing. This is extremely use- 
ful where large reductions are required. 
has the advantage of being the quietest 
of reduction gears and also of not allow- 
ing the load to run back on the motive 
power. Its only disadvantage is its cost. 

Bevel gears. These are all right for 
medium loads or slow running but under 
heavy loads are not advisable unless 
they are used in the double-helical form. 

Spur gears. These are the most gen- 
eral and useful of all gears; have a fairly 
good efficiency, are cheap and up to a 
tooth speed of about 1500 feet per minute 
quiet, especially if the wheels are of steel 
with fine cut teeth and lagged up with 
well seasoned wood, driven up tight. A 
drive of say 4 reductions with above de- 
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sign will be practically noiseless. The 
double-helical cut wheels are naturally 
more expensive than the ordinary spur 
gear but there is no doubt that for satis- 
factory work the slight extra expense is 
quite warranted. 

Friction gears. These are extremely 
useful where heavy loads have to be 
started up after the motor is up to speed, 
and also for light feed arrangements. 

After settling the type and general idea 
of the drive (that is, mentally) the next 
step is to decide where to locate the start- 
ing switches; these should be so situ- 
ated that the operator can have the motor 
fully under control and at the same time 
have a clear and uninterrupted view of 
the tool or any other important working 
part. 

The next job is to make sketches of the 
machine, showing dimension lines which 
can be filled in afterward by a boy. As 
soon as all the sketches are finished start 
measuring up and have the boy jot 
down the dimensions; this will help to 
keep the sketches clean and readable. 


TOOLS FOR MEASURING MACHINES, ETC. 


The most useful tools necessary for 
measuring up can be summarized as fol- 


lows: Calipers (inside and _ outside, 
large and small), 2-foot or 3-foot fold- 
ing rule, 6-foot straight rule, 3-inch 


scale, straight-edges, plumb bob, spirit 
level, square, and piece of chalk. Some- 
times a piece of string will be found very 
useful for stretching across places where 
a straight-edge cannot be located. 

The piece of chalk may appear to be 
a very unimportant asset, but comes in 
handy when counting the teeth of gear 
wheels or other similar operations. An 
old suit, or overalls, should, of course, 
be worn because a great deal of time will 
be wasted and accuracy thrown away if 
you have to be careful where and how 
you plant yourself. 

Another tip to use when measuring up 
is to always, that is, if possible, check 
over dimensions by getting them two 
different ways; centers of shafts espe- 
cially so. 

When drafting out the alterations there 
are numerous points to watch: Be 
careful that the motor is well protected 
by cover if there is any chance of grease 
or water splashing onto the commutator, 
brush gear, etc. At the same time don’t 
interfere with the ventilation of the 
motor or else you may have trouble with 
overheating. Prevent, if possible (when 
locating the motor), the complete strip- 
ping of the machine when necessary to 
take out the armature. Where clutches 
are used the handles should be provided 
with locking pins. 

By preference support the motor on a 
bracket carried from the machine rather 
than go to the trouble of a foundation 
plate and concrete; that is, of course, if 
the designs are mutually satisfactory 
otherwise. Wherever possible fix new 
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brackets on to an existing machined sur- 
face; this will save endless trouble in 
setting and chipping when erecting. 
Where brackets are to be fixed on to the 
rough casting allow ample depth of chip- 
ping strips. 

If you have the choice of either putting 
a pinion above, under, or at the side of 
the wheel, choose the latter because any 
wear on the shaft bearing does not affect 
the location of the pitch circles. Always 
aim at doing away with as much old 
gear as possible. 

Where a flywheel is to be used, if 
satisfactory put it in on the first motion 
shaft rather than on the motor spindle, 
especially if the motor pinion is raw- 
hide, the reason being to save the sudden 
shock through the pinion. 

Be careful to keep the starting 
switches as clear as possible of the shop 
gangway to prevent anyone or anything 
bumping into them. Don’t forget to use 
satisfactory locking arrangements’ on 
vibrating parts. 

When deciding on the power of the 
motor to be used give careful considera- 
tion to the general design of the machine, 
especially the gearing. Many people call 
for high-power motors and then are 
afraid of using same up to full load. 


Types OF Motors FOR VARIOUS MACHINES 


The types of motors and starting gear 
for use on the different types of ma- 
chines can be summarized as follows: 


Lathes. For main drive use _ shunt- 
wound motor with mechanical starting 
switch and no load release. Feed motor 


for shifting slides may be series-wound, 
about 15 minutes rated, with reversing- 
type controller. For the main motor in 
large lathes it is often advisable to use 
a hand-reversing, double-pole switch, so 
that the motion of the faceplate can be 
reversed if so desired. An example 
necessitating the use of this is when a 
long shaft is having a thread cut and 
the nut is to be run up and back again 
for trial as to fit. 

Boring Mills. Use same as for lathes 
with same type of motor for raising and 
lowering the cross slide when too heavy 
to manipulate by hand. 

Planer. Use a _ shunt-wound motor 
without flywheel, or better still, com- 
pound-wound with flywheel; same start- 
ing gear as for lathes, and for raising 
and lowering cross slide as used for bor- 
ing mills. 

Slotting Machines. For. small ma- 
chines use shunt-wound motors, but in 
large machines compound-wound motors 
are advisable. 

Punching, shearing machines, etc. 
Use compound-wound motor with fly- 
wheel; same starting gear as for lathes. 

For band saws, circular saws and 
wood machinery in general, also fans, 
drilling machines, line shafting, etc., use 
shunt-wound motors and same starting 
gear as for lathes. 
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Hydraulic Forging Methods 
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Ly Robert Browning 








One of the great helps in making the 
modern automobile a commercial suc- 
cess was the advent of drop forging. 
Imagine the thousands of automobiles 
built every year, fitted with hand forg- 
ings—the very idea looms up before us 
as preposterous. Little perception is re- 
quired to see that this branch of forging 
has attained a high position among the 
mechanical arts, and has prospects of 
further development and a wider range of 
usefulness in the future. 

The essential features of drop forging 
are a top and bottom die; each die con- 
taining half an impression of the forg- 
ing desired, and means of raising and 
dropping the top die so that the heated 
bar held between them can be hammered 
into shape. This latter is accomplished 
with the drop hammer. 

The action produced on the heated 
metal, by the blows delivered by the top 
die is peculiar to all hammers, whether 
they be small ones in the hands of a man 
or large steam hammers. This action 
consists principally in stretching the sur- 
face of the heated bar more than the in- 
terior, hence the metal has a tendency 
to flatten under the action of the dies. 
At times it is with difficulty, and after 
the repetition of many blows that the 
heated bar is made to perfectly fill the 
impression in the dies. Herein lies the 
cause which restricts this useful art of 
forging to certain shapes, and, therefore, 
somewhat limits its scope. 

There is, however, another branch of 
forging that at present is not as highly 
developed as drop forging, but promises 
soon to be as important. I refer to that 
branch known as_ hydraulic forging 
where with the aid of dies a piece of 
heated steel or iron is pressed or made 
to flow into the desired shape. 

For the benefit of those who are not 
familiar with a forging press, a look at 
Fig. 1 will show them its construction 
and operation. This press is for large 
forgings. Most forgings made by press- 
ing in shaped dies can be produced on a 
sinall press. The smaller the press used 
for accomplishing your work the greater 
will be the economy. 

On the left of Fig. 1 is the press proper 
in which A is the operating plunger. 
This is pulled back after performing its 
stroke by plunger B. The platen C is 
made movable to facilitate the handling 
of heavy dies. The dies are secured to 
the plunger A and platen C by means of 
bolts in the tee slots. The press is us- 
ually operated by 500 pounds water 
pressure. When greater pressure is re- 
quired the intensifier shown on the right 
of the drawing is used. 

It differs from the drop-forging method 
in that the force is comparatively slowly 
and steadily applied. One stroke usually 


suffices, while in the drop-forging method 
bars often receive dozens of blows and 
frequently are reheated several times. 
The action or motion of the heated steel 
in the dies is the secret of better metal 
in the forgings. In Fig. 2 is shown a 
piece of heated round bar between two 
simple dies. As the top piece is forced 
downward, the metal flows as shown by 
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ually formed into a flange, as shown by 
the dotted lines. 

Next let us deepen the impression in 
the bottom die and use a plain cylindrical 
top die as shown in Fig. 4. As the top 
die descends the metal has a tendency to 
flow in the same manner as in the pre- 
ceding examples, but is restricted by the 
side walls of the bottom die. It is com- 





















































Fic. 1. S&CTIONAL VIEW OF HYDRAULIC PRESS AND INTENSIFIER 


the dotted lines. The reason it assumes 
this shape, instead of that of a perfect 
cylinder, is on account of the friction be- 
tween the faces of the dies and the metal, 
which somewhat restricts the flow of the 
metal next to the faces of the dies. 

By making an impression in the dies, 
as shown in Fig. 3, we get a different 
result. The ends increase in diameter on 
account of the impression in the dies, and 
thus the flow is entirely confined to the 
center. As the die continues to descend 
the central portion increases in diameter 
but decreases in thickness, and is grad- 


pelled, therefore, to flow through the 
open space around the top die and makes 
a cup-shaped forging. ; 

By shaping the bottom die, and point- 
ing the top die or punch, as shown in 
Fig. 5, you have the shape used for mak- 
ing projectiles. The top punch must not 
necessarily be circular in form, but may 
be square, triangular or any odd shape 
that does not weaken it or destroy its 
strength. 

A good example of this is found in a 
patented projectile. Instead of the cavity 
being smooth it is ribbed as shown in 











the cross-section in Fig. 6, the idea be- 
ing, that on account of these internal 
ribs the shell will be broken into a larger 


number of small pieces, and thus _ in- 
crease its efficiency as an _ offensive 
weapon. These ribs are obtained by 


simply corrugating the punch, which, of 
course, leaves corresponding impressions 
in the metal. 

In Fig. 7 is another example of simple 
forging. Hundreds of shafts with 1-inch 
collars are needed. Instead of machining 
all that metal or drawing it out under a 
hammer, you simply heat one end of the 
bar where the collar is wanted and with 
one stroke of the press squeeze it out as 
shown by the dotted lines. 

These simple illustrations are merely 


suggestions showing the usefulness of 
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METHODS OF FORGING 
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By a 
combination of different dies and several 
operations difficult forgings of the most 
intricate shape can be economically pro- 


this art in the commercial world. 


duced, and with such accuracy and 
smoothness that only those parts in con- 
tact with their working parts need ma- 
chining. 

The shapes shown in Fig. 8 are a few 
of the forgings that can be produced by 
this method. The only limit to the size 
of the forging is the capacity of the press 
used and the facilities for handling them. 

From the sketches you will notice that 
the dies for forming the various shapes 
are not expensive, as they generally con- 
sist of shapes that can be produced by 
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either a lathe or some other machine 
tool. Hand work seldom enters into their 
construction. For practically all shapes 
the bottom die can be made of a good 
grade of iron cast approximately to size, 
finishing only the base and the im- 
pression. 

Dies of the kind shown in Figs. 4 and 
5 must have a slight taper to facilitate 
the removal of the forging. This, how- 
ever, needs to be very small as the steel 
immediately commences to cool, and in so 
doing it contracts and loosens itself. The 
castings used for this purpose must be 
solid and free from all blow holes, how- 
ever small, as the great pressure put 
upon the steel will force it into minute 
holes and prevent the forging from be- 
ing withdrawn. 
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Make your punches practically straight, 
with a nice rounding at the bottom, as 
shown in Fig. 9. At first glance the 
punch in Fig. 10 would seem to require 
less pressure, and hence for a given pres- 
sure would give the metal a deeper 
punch. The reverse, however, is the ease 
and the reason is this: When punch No. 
10 enters the metal it displaces a certain 
amount and this must flow upward along 
the side of the punch. As the punch 
continues to descend the area of the 
opening at the top of the die is gradually 
growing smaller, due to the taper, hence 
the metal must flow upward faster than 
the punch descends to compensate for 
the difference between the area of the 
opening and the metal displaced. This 
would make little difference with a per- 






























































SHAPES 


Fic. 8. A Few OF TH! 

The top die, when it has no piercing or 
punching to do, may also be made of cast 
iron, otherwise it is made of steel. A 
good grade of forged steel is then re- 
quired, one containing between 0.60 and 
0.70 per cent. of carbon has been dem- 
onstrated to give excellent results. If 
lower in carbon they bend and distort too 
readily from the great pressure. If 
higher in carbon they usually crack from 
the alternate heating and cooling of the 
punch, as water is turned into the dies 
after each operation to keep them below 
a destructive temperature. 

Engineers who design forgings for 
production by this method will be wise to 
carefully note the following: 
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FORGED IN HYDRAULIC PRESSES 
fect liquid, but creates tremendous fric- 
tion with steel and greatly reduces the 
penetrating power of a given force. 
Again, assuming that the pressure ap- 
plied to the punch is downward, laying 
out a parallelogram of forces, we find 
that the resultant is divided into two 
forces, one acting along the face of the 
punch, and the other at right angles to 
it. The one at right angles to the face 
of the punch is of no value in displacing 
the metal, as its power is expended in 
jamming the metal against the _ sides, 
tending to tear the die apart. No such 
conditions exist with a punch similar to 
Fig. 9. Here the area of the opening 
around the punch remains the same dur- 
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ing the pressing, and the metal flows at 
a uniform rate of speed as the punch 
descends. The force tending to tear the 
die apart is small compared to a greatly 
tapered punch. 

In this class of forging it is not ab- 
solutely necessary that the dies be of 
one solid piece. Many forgings require 
them to be split, and there are cases 
where five and six parts were required 
to complete one diameter. In such in- 
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stances the dies are supported by an 
outer casing. 

The* variety of metals that can be 
forged by this method is practically the 
same as for drop forging or hand forg- 
ing. Wrought iron or steel low in car- 
bon, say, from 0.10 to 0.20 per cent., is 
forged with the greatest facility. The 
grade of steel commonly known as ma- 
chinery steel, ranging from 0.30 to 0.40 
per cent. carbon, is readily shaped, while 
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steels ranging from 0.70 to 0.90 per cent. 
carbon are forged daily in the manu- 
facture of projectiles. Alloy steels con- 
taining either nickel, chrome or vanad- 
ium, or all three are also forged in the 
manufacture of armor-piercing projec- 
tiles, automobile parts, etc. The higher 
the grade of steel used the closer the at- 
tention required in the heating prior to 
forging. Steels high in carbon and chrome 
cannot be made to flow quite so readily. 








Storing Small Castings and Finished Parts 


By K. Falconer 








The method of storekeeping here de- 
scribed was originally devised for the 
temporary storage of small castings and 
finished parts of such size as are usually 
kept either in boxes or on shelves or fix- 
tures divided into spaces or bins more 
or less uniform in size. It was adopted 
as a temporary expedient to overcome 
delay in building fixtures for a new 
store room which had to be used some 


Single Box 








Double Box 





FIG. I 


ports; the remaining third being prac- 
tically only half depth, five-sixths of the 
entire weight is thus supported directly 
from the floor In the particular in- 
stance under consideration both the 
single and double boxes were made in 
12-inch and in 24-inch widths. 

The advantages obtained, in addition to 
economy,.were found to be the great 
facility with which the stores could be 
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STORING SMALL CASTINGS AND PARTS 


wecks earlier than had been anticipated. 
It was found so satisfactory that it is 
now largely used for the storage of some 
lines of stock as well as for those arti- 
cles for which it was originally intended. 
The success of the plan depends largely 
on a careful laying out of the floor space, 
and care in determining the sizes of 
boxes to be used. 

The floor space was marked off as 
though for fixtures 30 inches in width 
and in length any multiple of 12 inches, 
with the necessary width between for 
passage ways. Fig. 1 is a side view of 
two boxes, the single 15-inch and the 
double 30-inch outside measure; the 
double box, it will be seen, is the same 
shape and size as two singles placed 
back to back. Fig. 2 shows a stack, the 
boxes composing it are not placed di- 
rectly on each other but are separated by 
strips 1x3 inches placed longitudinally. 
The bevel in the front of the boxes slopes 
from a point half way up the front to a 
point 5 inches back—thus two-thirds of 
the area of the bottom is on solid sup- 


rearranged as new lines or sizes were 
added, this resulting in a more orderly 
and logical arrangement facilitating 
handling, and a great saving of time and 
labor at stock taking. 

The method by which the latter end is 
attained in regard to those goods priced 
by weight is as follows: The different 
sizes of boxes are known as A, B, C and 
D. They are, of course, made up at dif- 
ferent times and possibly bought from 
diiferent makers; each lot is given a 
number and when they are received 
each box is branded with the lot number 
and a letter indicating the size; thus A3 
means the third lot of size A. Some 
days before stock taking a number of 
boxes (sufficient to establish a fair aver- 
age) bearing the same letter and lot 
number are weighed and the average as- 
sumed to represent the weight of each. 
When the actual taking of stock begins 
the contents are not removed but 
weighed with the box and the weight of 
the latter deducted. 

Sufficient space was left at one end 


of the storeroom for an additional fix- 
ture, as the stacks or boxes are called. 
When taking stock the boxes in the first 
fixture were rebuilt in this space, all the 
stacks being similarly moved when the 
weights were taken. When the boxes 
were all weighed they were thus all in 
regular sequence but the exact reverse 
to their former position, to which they 
were returned as opportunity offered. 

Though not so evident the saving in 
time in taking an inventory of parts 
which have to be counted is also consid- 
erable. In such cases the contents are 
put into another box as they are counted 
and a new stack built as previously ex- 
plained. This can be done much more 
quickly than if they have to be taken 
from a bin or pigeon hole and replaced 
in the same space. 








Rapid’ Bridge Building 








Apart from its importance as an en- 
gineering feat of the first order, the Man- 
hattan bridge, across the East river, 
New York, which was formally opened 
on December 31, 1909, is a noteworthy 
achievement in point of the rapidity with 
which the steel superstructure has been 
erected, and the fact that its completion 
and opening occurred on exactly the date 
specified by the engineers in charge more 
than a year ago. As our readers will re- 
call the bridge is 6855 feet long, end to 
end of approaches, and has the _ third 
longest suspension-bridge span, 1470 
feet, in the world, being exceeded only 
by the central spans of two other bridges 
across the same river, the Brooklyn 
bridge with its 1595'.-foot span and the 
Williamsburg bridge with its 1600-foot 
span. The erection of the steel towers 
was commenced in June, 1907, about 2 
years ago. The towers were completed 
in July, 1908. The first wire for the 
cables was pulled across the river on 
August 10, 1908, and the last of 37,888 
wires on December 10, 1908. The erec- 
tion of the suspended superstructure was 
begun on February 23, 1909, and finished 
on June 1, 1909. 
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An Educational Discovery 








The article in another column on co- 
operative education at Fitchburg points 
out the fact that alternate weeks devoted 
to school work are found to be just as 
effective, when judged by the progress 
made by the pupils, as full-time work 
under ordinary circumstances—an _ ex- 
perience which exactly parallels that 
found by Professor Schneider at the Uni- 
versity of Cincinnati. This experience is 
referred to as not at all unreasonable 
when all of the circumstances are con- 
sidered, but like many things which seem 
reasonable enough when once made 
plain, this is none the less a discovery 
of the first order of importance. 

Entirely apart from the industrial feat- 
ure of the work, the bare fact that the 
boys accomplish as much, or, if you pre- 
fer, nearly as much as those who devote 
their entire time to their books, shows 
that, in adopting the codperative plan, 
the school authorities are sacrificing 
nothing to the demand for trade teach- 
ing. When, indeed, we consider that the 
plan has already reclaimed some _ to 
school, who would have otherwise aban- 
doned it, that this result is immediate 


and before the plan has had a chance to, 


have its importance realized by the pub- 
lic, and that this effect is fairly certain 
to increase in large measure as the plan 
comes to be looked upon as a regular 
feature of our school system, it will be 
seen that the opportunities of the public 
schools are actually and largely increased 
by the increased attendance upon the 
high schools which the system will bring 
about. 

In addition to solving the problem of 
industrial education the plan thus bids 
fair to go a long way in solving the great 
problem of the educator, that is, the re- 
tention of boys in school beyond the com- 
pulsory school age. When we add to this 
the fact that it solves the additional prob- 
lem of the educators, to which they are 
keenly alive, that is, the introduction of 
vocational training into the public schools 


and the identification of those schools 
with the industrial life of the nation, it 
would seem that the educators § can 


scarcely fail to recognize that the plan 
offers to the public schools the greatest 
opportunity which is now before them. 
Many have criticized the coéperative 
plan as giving more time to school work 
than the training of mechanics requires, 
and if we look upon mechanics as such 
only, the criticism is, no doubt, a sound 
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one. At the same time, the division of 
the time on any other than a half-and- 
half basis seems scarcely feasible and 
right here lies the opportunity of the 
educators, in that the plan gives oppor- 
tunities for training in citizenship and 
general intelligence which they now lose 
through the withdrawal of the great ma- 
jority of boys from school at an early age. 

It only remains to be seen if further 
experience justifies the conclusion now 
based on the Cincinnati and Fitchburg 
experiments. It is only reasonable to 
recognize that some caution is necessary 
in basing a general conclusion upon the 
Cincinnati experience, because of the fact 
that the boys enrolled in the codperative 
course at the University of Cincinnati 
are a picked lot, the selections being far 
more drastic than in any other institution 
of learning in the country, and, for that 
matter, in the world, and that, moreover, 
these boys are under a peculiar pres- 
sure to demonstrate the metal of which 
they are made. While, in general, the 
selections elsewhere can scarcely be as 
drastic as they are at Cincinnati, never- 
theless they will always be sufficiently 
drastic to secure a body of pupils who 
are distinctly superior to the average, 
and we believe that future experience 
will be little, if any, less favorable than 
that already accumulated. 

Variety is the spice of life, and to 
none so much as to those of school age. 
There has never before been an oppor- 
tunity to demonstrate the value of this 
factor in education, although “the whin- 
ing school boy creeping like snail un- 
willingly to school” has long been a 
standard quotation. To just what extent 
the relief of the monotony of steady 
school work would operate could not 
have been predicted and few would have 
expected as large results as those which 
have been obtained. When the attitude 
of the large majority of boys toward their 
books, due largely to the fact that, so 
far as they can see, most of the book 
work has no definite aim and leads no- 
where, is remembered, we consider that 
the stimulating effect of the removal of 
this condition, combined with the intro- 
duction of the element of variety in the 
boys’ life, is certain to have large re- 
sults, and we are quite prepared to be- 
lieve that future experience will not dif- 
fer much from that to which we can al- 
ready refer. 

While the educational authorities are 
profoundly aware of the shortcomings 
of the public schools, as shown by their 
continued discussion of the subject, 
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nuch of this discussion has been little 
nore than aimless floundering in the 
jark, and while it has been in the high- 
st degree creditable to the ambition of 
he educators to meet the situation, it has 
een scarcely creditable to their grasp 
f it. They now have a foundation on 
which they can build, and we hope, and 
believe, that the period of discussion will 
soon be followed by a period of fruitful 
action. 








French Duties under Old and 


New ‘Tariffs 








The French Chamber of Deputies has 
voted a new tariff that will probably 
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Machine tools weighing: 
More than 15,000 kilograms 
5,000 to 15,000 kilograms 
1,000 to 5,000 kilograms 
250 to 1,000 kilograms 
250 kilograms and under 
Scroll, band and circular saws 
Files and rasps: 
Length 35 centimeters (14 inches) and over 
Length 35 centimeters (14 inches) and undet 
Vises, stocks, ratchets, bit braces, breast drills, 
wrenches of all kinds weighing each, net 
15 and more kilograms 
3 to 15 kilograms 
3 kilograms and under 
Mechanics tools Drills, taps, dies, reamers, milling 
cutters in one piece, with largest cutting diameter 
Or: 
25 millimeters and over 
10 to 25 millimeters 
10 millimeters and under 
Shearing blades: turning, planing, mortising, nurl- 
ing, reaming and lathe tools: reamers and milling 
cutters with blades separable 
Other tools 
Chains, iron or steel 
Link diameter 15 millimeters and over 
Link diameter 8% millimeters to 15 millimeters 
Link diameter 8% millimeters and under 
Rivets, screws 
25 millimeters and over 
18 millimeters to 25 millimeters 
12 millimeters to 18 millimeters 
8 millimeters to 12 millimeters 
3 millimeters to 8 millimeters 
3 millimeters and under 
Household and all articles not specified of iron or 
steel: 
Not polished nor painted 
Painted, patehed. galvanized 
Varnishec 
Enameled, tinned 
Coppered and painted, tinned and varnished 
Copper tools, alloy of copper and tin 
Measuring tools Micrometets, calipers, graduated 
rules, gages, etc 


come into effect in a short time. The 
accompanying table gives the old and new 
rates for metal articles more particularly 
interesting the machine-tool industry and 
particularly exported from the United 
States. The first column gives the min- 
imum tariff rate paid by all European 
countries except Portugal. The second 
gives the maximum tariff rate paid on 
American products; these two columns 
apply to the old tariff now in force. Col- 
umn three gives the revised minimum 
tariff rates applicable to products of Eu- 
ropean countries. Column four yives the 
revised maximum tariff rate applicable to 
American products. 
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The Abuse of Portable Tools 








There is one leak in the expense for the 
upkeep of tools that ought to be capable 
of substantial reduction with a little care 
on the part of those in charge-of the 
men and tools. We refer to such por- 
table tools as air hammers, drills, rivet- 
ers, etc., which are used in large num- 
bers in structural or tank work and which 
represent a large outlay in many places. 

Knowing the cost of such tools, it is 
little less than distressing to find them 
dragged around the yard by a long line 
of hose, bumping over all kinds of ob- 
structions, falling into pits and being 
otherwise abused, without regard to the 


00 KILOGRAMS 


Ovp RATES New Rates 








Minimum. | Maximum.| Minimum. Maximum. 
Frances Francs Frances Francs 
10 1S 10 15 
10 15 | 12 1S 
| 10 5 16 24 
16 20 24 36 
50 70 } 0 75 
22 27 35 53 
22 | 27 30 15 
2 27 10 60 
| 
22 27 1S a 
22 27 25 38 
22 27 / $5 53 
| 
22 27 50 75 
| 22 27 100 150 
| 22 27 150 225 
22 7 10 60 
| 22 27 25 $3 
} 8 12 8 12 
| 8 12 12 Is 
Ss 12 16 24 
14 0 10 15 
| l4 20 12 1S 
l4 20 l4 21 
14 20 IS 27 
14 20 24 36 
14 ») 28 12 
i 17 17 26 
16 21 1S 27 
1s 4 20 1 
25 40 is 2 
25 30 30 i 
20 $5 10) i 
on =o 





fact that they are rather delicate ma- 
chines and cost money to buy and main- 
tain. 

In tank or structural work it is no un- 
common sight to see a husky individual 
stand on a scaffold, grasp a hose several 
feet from the tool, swing it back and 
ferth until it gets enough momentum to 
be swung up over a tank or framework 
and drop with a crash on the other side. 

Builders of these tools have provided 
for this treatment so far as possible, 
making them with heavy cases and fur- 
nishing protection as well as they can, but 
nothing will stand this treatment for 
long and the repair bills are very heavy. 
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Perhaps the great saving over hand la- 
bor is considered enough to offset these 
repairs, and the difference in labor cost 
between the class of men who handle 
them with no regard for their mechanism, 
is cheaper than to hire a better class of 
men for this work. But the fact remains 
that a large waste, and one that seems 
mostly unnecessary, is constantly going 
on and if a “penny saved is a penny 
earned,” this seems a good opportunity 
to save it. 








Personals 


Items for this column are solicited 








W. J. Green has recently returned to 
Pittsburg, having associated himself with 
the Van Dorn Electric and Manufacturing 
Company. 


C. J. Morrison, until recently con- 
nected with the Emerson Company, has 
opened an office in New York City to 
engage in efficiency engineering work in 
his own behalf. 

Hans Renold, of Manchester, England, 
inventor and manufacturer of _ the 
“silent” chain, under whose patents the 
Link-Belt Company manufacture in the 
United States, is at present in this coun- 
for a few weeks’ business stay. 


J. M. Flannery, general manager, and 
George E. Lees, advertising manager, of 
the American Vanadium Company, Pitts- 
burg, Penn., sailed on January 10 for a 
five weeks’ trip abroad, during which 
period they will cover England and the 
Continent. 


M. M. Pharo, formerly general man- 
ager of the Thousand Island Boat and 
Engine Company, Morristown, N. Y., has 
recently accepted the position of super- 
intendent of the automobile engine de- 
partment of the Seager Engine Company, 
Lansing, Mich. 

F. F. Prentiss, president of the Cleve- 
land Twist Drill Company, recently re- 
signed his position, due to ill health. 
Mr. Prentiss is succeeded by J. D. Cox, 
who was founder of the firm, and up to 
now has always looked after the practi- 
cal end of the business. 


J. W. Coyle, formerly master black- 
smith of the Lehigh Valley railroad, and 
more recently in charge of the drop ham- 
mer and machine department of the 
Reading Railroad shops at Reading, 
Penn., is now with the Rockwell Furnace 
Company, New York City. 


F. A. Halsey, editor of the AMERICAN 
MACHINIST, Sails today on the steamship 
“Arabic” for a cruise to the Mediterrean 
and the Orient. Mr. Halsey expects to 
be gone about three months, and before 
returning expects to visit some of the 
important industrial centers of Europe. 
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EA NEW TOOLS and MACHINE SHOP APPLIANCES 


. Showing New Ideas in Machine Shop Equipment that make 
¥ it possible to do better work at areduced cost ¥ 





Substantial Lathe ‘Tools for 
Manufacturing 








The lathe tools shown herewith have 
been recently brought out by the G. R. 


Lang Co., Meadville, Penn. 

















Fic. | Ricip Too. BLock 

[he solid block in Fig. 1 is intended to 
be used on lathes using the swivel tool 
post instead of regular ring and shoe. It 
gives a more solid bearing for the tool 
than is possible with the adjustable shoe 
and it is quite as handy to use because 

















Fic. 2. LANG CUTTING-OFF Tool 
ground on the 
end to resharpen, and the cutter advanced 


forward as necessary so that the cutting 


our cutters are always 


edge of the tool is always practically 
the same hight. This is not the case with 
a solid tool, which is constantly being 


ground on the tool as well as the front, 
and naturally wears lower on the cutting 
point. This saves the time which is usual- 
ly spent by the operator in adjusting his 
tool up and down until it cuts properly. 
As these tools are used for turning and 
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Any new or improved machine 
or shop appliance of interest to 
our will be illustrated 
and described in this department 

the machine-shop news. 


readers 


A full and detailed description 

the device featured—when of 
special interest and it can appear 
here before being sent elsewhere. 

ALL descriptions appear in all 
four editions of the paper 
Weekly, Monthly, Weekly Eng- 
lish and Weekly German. 




















also side facing, and as the cutting-off 
tools, which are illustrated in the other 
cut, are the same hight as the turning 
tool, this block answers for practically 
all operations in manufacturing. As the 
cutter is ground away and becomes 
shorter and is advanced up, the tool 
holder itself can be slipped back closer 
to the tool post. 

















Fic. 3. THE OTHER SIDE 

The cutting-off tool, in Figs. 2 and 3, 
is made to cut as freely as a properly 
forged tool. The top and bottom of cut- 
ter are perfectly flat as it has been found 
unnecessary to make angular in 
order to hold the cutter rigid. The meth- 
od of clamping insures the cutter being 
rigid with the holder, which is very es- 
sential on a cutting-off tool. The cutter 
is placed at the proper cutting angle so 
that it is not necessary to groove out 
the top in order to make a free cutting 
tool. The cutters are beveled from the 
top toward the bottom as usual and are 
made from standard-size steels as fur- 
nished from the mill in bar lengths. 


these 








These cutters are so rigid that they can 
be used for threading, on small work, 
to good advantage. These are made in 
three different sizes at present: '2x!}, 
¥gx1'4 and 3%4x1™% inch. 








An Electrical Tachometer 








High-speed steels and well established 
cutting speeds make it imperative to 
know that machine tools are running at 
their proper rate. To provide a sensi- 
tive and yet nonvibrating tachometer that 
may accurately indicate at a distance, 
as, for instance, in the superintendent’s 
office, just how fast the machinery of a 
shop is running, has led to the develop- 
ment of the Hutchinson electrical tach- 
ometer, herewith illustrated. 

As seen, this device consists of a mag- 
neto driven by a silent chain, from the 
shaft whose speed is to be determined. 
The magneto is of the automobile type, 
that is, with stationary permanent field 
magnet and a stationary armature coil, 
between which soft iron conductor pieces 
rotate, generating an alternating cur- 
rent. The voltage generated is directly 

















AN ELECTRICAL TACHOMETER 


proportional to the speed of rotation, 
and this is read on a special voltmeter 
calibrated directly in revolutions per min- 
ute of the shaft. The use of alternating 
current does away with all commutators 
and brush contacts which have hitherto 
caused uncertainties in the readings of 
electrical tachometers. 

For marine use, which is one of its 
broadest fields, twin magnetos driven at 
the same speed furnish two currents; 
one from one side to the moving coil of 
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the indicator and one from the other side 
to the stationary coil. For rotation 
‘ahead” these alternating currents are in 
electrical phase and the reading is on the 
‘ahead” side of the scale. For reverse 
or “astern” rotation, one magneto rotor 
slips back 90 degrees, throwing the alter- 
nating current impulses from the two 
magnetos out of phase by 180 degrees. 
This reverses the motion of the indicating 
hand so that it reads on the other end of 
the scale, thus showing reversed rotation 
as well as revolutions per minute. 

By interposing a small but heavy fly- 
wheel on the magneto shaft and driving 
through two oppositely coiled flat springs 
instantaneous variations in angular velo- 
city of the engine shaft during a single 
revolution are smoothed out so that the 
indicating hand does not vibrate. 

Another advantage of this device is 
that as many voltmeter speed indicators 
may be installed as desired, so that the 
information may be before as many men 
in as many different places as necessary. 
It is manufactured by the Industrial In- 
strument Company, Foxboro, Mass. 








Compressing Steel Tires Cold 








The illustration shows an extremely 
large, cold tire-setting machine, recently 
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to 30 inches by the use of blocks which 
are interposed between the outside rams 
and the wheel to be operated on. 

The machine measures a little over 
11 feet in outside diameter and con- 
tains 18 hydraulic rams, each capable of 
exerting a pressure of approximately 100 
tons, with a pressure of 2000 pounds 
per square inch from the pump. The 
base consists of a single casting, weigh- 
ing 7000 pounds; and the large outer 
rings surrounding the hydraulic rams 
are of steel, weighing approximately 4000 
pounds. The whole outfit, as indicated, 
weighs very nearly 50,000 pounds. 

The tires are made enough larger than 
the wheels to be easily dropped into place 
cold and as the rams force the dies to- 
ward the center, the tire is compressed 
from all points and forced down onto 
the wheel by a continuous process of up- 
setting, which takes place all around the 
tire. This machine will set a tire 6 inches 
wide by 1 thick, which means a 
compression of an endless band of 
steel having a cross-section of 9 square 
inches. 

The pressure required to compress a 
tire 5 inches wide and thick, in a 
tire 6 feet in diameter, is approximately 
50 tons pressure on each of the 18 
rams or 900 tons, and a tire of this sec- 
tion and size could be compressed suffi- 
ciently to reduce the circumference from 
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buckle, so that very thin tires must be 
welded nearer the correct size than large 
tires. In the case of automobile rims 
they have secured the best results by 
rolling the rims from '% to 3/16 inch 
larger in diameter than the required 
finished sizes and then compressing to the 
finished size on one of these machines. 

The amount of pressure required to 
compress an ordinary automobile rim for 
a 4-inch tire would not exceed 15 tons 
pressure for each ram, or 270 tons on 
the whole rim. 

It will be readily understood that any 
tire or rim to be successfully handled 
in this way must be made large enough 
so that it can be compressed beyond the 
elastic limit of the material before it is 
brought to the required size. For, if it 
is only compressed to the elastic limit it 
would immediately assume its origina! 
size as soon as the pressure was re- 
moved, so that the amount of compres- 
sion required to give a permanent set 
depends on the elastic limit of the metal 
being worked. 

Tests indicate that the metal is densi- 
fied during this process of compression 
and that tires which have been so com- 
pressed will stand a higher tensile and 
transverse strain than before. This is 
borne out by a test at the Woolwich 
arsenal, England, where it was first 
feared that the upsetting of the metal 
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A MACHINE WHICH WILL SET 


built by the West Tire Setter Company, 
Rochester, N. Y., for shipment to the 
Argentine Republic. It is of general in- 
terest, both on account of its size and the 
somewhat unusual work that it performs. 
This machine will take in tires 9 feet 3 
‘mches in diameter and from that down 


A HEAVY STEEL TiRE 9 Feet 3 INCHES IN DIAMETER, WITHOUT HEATING 


two to three inches if made of the or- 
dinary grades of tire steel. The soft- 
iron tire might be compressed more than 
this, before reaching the limit, which is 
when it commences to kink sideways. 
The thinner the tire the less it can be 
compressed before having a tendency to 


in this way would so injure the material 
that it would be practically worthless for 
use, but a report signed by Lieutenant- 
Colonel G. F. Clarke, given after using 
the machine for eighteen months, indi- 
cates an improvement in the material due 
to this compression. 
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Building a Lathe without 
Machine Tools 


By ALFRED CARMAN 








I have read in the AMERICAN Ma- 
CHINIST of many difficult jobs that have 
been accomplished by machinists. I will 
try to describe a little job done by an 
amateur machinist, which presented many 
difficult situations on account of its be- 
ing done outside of a machine shop, and 
without the use of any machine tools 
at all, this job being the building of a 
lathe that swings 5 inches and takes 18 
inches between the centers. 

I will not attempt to describe the en- 
tire job, but will confine myself to the 
more difficult points. 

The tools or jigs, shown in the accom- 
panying drawings, accomplished several 
of the operations satisfactorily. Fig. 1 
is a front and end view of the lathe bed 
and the jigs used in drilling the holes for 
the spindles in headstock aad tailstock. 

A are ways made of two pieces of ma- 
chine steel filed to the proper shapes and 
finished by scraping. B are cast-iron 
blocks, one at each end of the bed acting 
as spacers for the ways A. C is a front 
view of part of the headstock. DD are 
two cast-iron pieces bolted to the bed of 
the lathe and connected at the top by a 
tube E in the manner shown. This tube, 

inch inside diameter, is of soft steel, 
case-hardened at each end. 

It is adjusted to line up with the slides 


en d 


+ 
, 
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V’s in the head and tailstocks and saddle 
of the tool carriage. A is a piece of ma- 
chine steel 2x!.x14 inches with four slot- 
ted holes to admit bolts to hold the ad- 
justing blocks B. CC are the cutters 
held in position by the screws D. 

The V’s were cut by holding the cast- 
ings in a vise and drawing the tool over 
them in the same manner that a draw 
knife is used. 

The drawing shows part of the head- 
stock at E and the manner of cutting 
slots. The job was started with the cut- 
ters making a mere scratch, the cutter 
being advanced as the work progressed. 
The slots were finished by filing and 


scraping 

The screw which operates the cross 
feed was made of 5/16-inch machine 
steel with a '.-inch space on the back 


end turned down to 7/32 inch. To turn 
this to proper size the tool shown in Fig. 
3 was made. 

A is a piece of 1l-inch square machine 
steel and forms the body of the tool. 
BB are the straps and bolts, holding the 
cutter C in proper position in front of 
the hole D. This job was done by hold- 
ing the piece of steel E in a brace just 
as a bit is held, inserting it in the hole 
D and turning. The tool carriage was 


made of flat pieces of machine steel filed 
to shape and finished by scraping and 
put together with screws. 

The rack and gears which operate the 
tool carriage, the spindles and centers, 
and the bronze bearings were made by 
an obliging friend. 


The handles and 
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seen that economy was not the object in 
view, but I delight in overcoming dif- 
ficulties and can experience a lot of satis- 
faction in saying, “I built it!” 

Not being employed at machine work 
I have found the AMERICAN MACHINIST 
a great help to me in undertaking a job 
like this, and I am very grateful for much 
valuable information I have gained in 
reading its pages. 








A Round Nose Tool 
By A. W. GREEN 








A very*satisfactory round-nose tool for 
lathe or drill work can be made from a 
hardened-steel ball. Select the size of 
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A ROUND-NOSE TOOL 



































‘BUILDING A 


by means of the at the 


cap screws 
and sides and taper keys F at the bottom. 


top 


The drawing shows a '-inch drill in the 
tube to drill the headstock. The drilling 
was done with a ratchet drill. The head 
and tailstocks were drilled from each 
end and counterbored to 13/16 inch. 
Fig. 2 shows the tool used to cut the 








FIG, 2 


LATHE WITHOUT 


makeshifts and 
ones could be 


toolpost were simply 
were used until better 
turned on the lathe itself. 

This lathe, though small, is not a toy 
by any means and does accurate work 
within its range. 

Taking in consideration the time ex- 
pended on this work it will readily be 


MACHINE TOOLS 
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ball for the groove or ball race wanted. 
Soft-solder it into the end of the lathe 
tool, grind it to the center and stone it 
for clearance. Use it carefully and you 
have a tool that will produce the circle 
desired without question. By heating the 
holder there can be no danger of drawing 
the temper of the ball. 
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Sherron Brothers will erect a tile factory 
n West Marion, Ind 

The Morton Brick Company 
will erect a $10,000 addition 


Morton, Minn 


Swift & Co.. Jersey City, N. J., will build 
large addition to its refinery 
The Wood Drill Works, Paterson, N. J.. will 
increase the capacity of its plant 
The plant of the Bath (Venn.) 
Will be refitted 


llosiery 
Mill was burned 
The Tide Water Power Company, Wilming 
ten, N. C., will erect a repair shop 
The Bard Union Company, Norwich, Conn 
has purchased site for a new plant 
Biscuit Company, Omaha, Neb., 
S150.000) factory 


The Iten 
will build a new 
‘The Narrow 
Conn., will put up a new 


Fabric Company. Allingtown, 
building 

The Barnes Drill Company, Rockford, IHl.. 
has purchased site for a new plant 

The Sebastian Lathe Company, Covington 
Ky., will erect an addition to its plant 

The Grant Iron Works, Houston, Tex., will 
35.000 addition to its plant 





erect a 


The Consumers Brewery Company, Phila 


enn., will enlarge its plant 
The Shebovgan ‘«(Wis.) 
Railway Company is to enlarge its plant 


delphia, 
Light. Lower and 


The Germain Viano Company Saginaw, 


Mich., will install three additional boilers 


The Baltimore & Ohio Southern Railroad 
will build a new machine shop at Garret, Ind 


The Michigan Plainwe!l 
Mich.. 


The Canton (Ohio) Drop Forging and Man- 


aper Company 
is having plans drawn for a new mill 


ufacturing Company will build an addition 


The Sante Fe Railroad has commenced 


work on the new roundhouse at Cherryvale 
Kan 

The plant of the MeWane Pipe Foundry, 
Lynchburg, Va recently burned, wil! be re 
lnuilt 

Fire caused $50,000 damage to the plant 
of the Gold Coin Stock Company, Minneapolis, 
Minn. 

The . Adolph 
Rapids, Mich., 
plant 

The ¢ 
Wis., is planning the erection of a new power 


Leitelt Iron Works Grand 


will build an addition to its 
Reiss Coal Company, Sheboygan 
house 


Handle Factory Dickson 


destroyed by fire is being 


The Leathers 
Tenn., recently 
rebuilt 

The Rock Island Railroad will rebuild shops 
at Shawnee, Okla., recently wrecked by ex 
plosion 

The Castle Kid Company, Camden, N. J., 
to cost 


will ereet two additional buildings 


S75.000 
William 


Wis.. will erect a S250,000 addition to its 


Rahr Sons Company, Manitowoc 
brewery 

The Willimantic (Conn.) Gas and Electric 
Light Company wil! install turbine engines in 
its plant 

The Ellery Twist Drill Company. Vorts 
mouth, N. HL, will double the capacity of 
its plant 
Railway will 
Fitch 


The Bowling Green (KBy.) 
erect carhouse and repair shop Hf. I> 


president 
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RK. EK. Findlay, Macon, Ga., will establish 


foundry Is in the market for 


a brass 

equipment 
The HL. J 

power house at its bottling plant in Sharps 


Ileinz Company is erecting a new 


burg, Penn 


The Grand Forks (N. T)) Foundry = and 
Machine Company will increase the capacity 
of its plant 

The Olds Gas Power Company will erect a 


two-story machine shop at its plant” in 


Omaha, Neb 

C. Hager & Sons Hinge Manufacturing Com 
pany, St. Louis, Mo., will erect a factory to 
cost S25.000) 

The plant of the Niagara Falls (Ont.) Mill 
ing Company 
about S50,000 


was destroyed by fire Loss 


The Fisk University, Nashville, Tenn., will 
install a heating and lighting plant to cost 
about S50.000 

Fire caused $50,000 damage at the plant 
of the T. C. Richards Hardware Company 
Winsted, Conn 

The Neverfail Wind Mill Company. of Kan 
sas City. Kan... may locate a_ factory” in 
Springtield, Mo 

The Smith & Wincheste 
Company, South Windham, Conn., will install 


Manufacturing 


a water wheel 
Waltham. 


building for the manu 


The American Knitting Company, 
Mass., is erecting a 
facture of yarns 

The Fairmont Creamery Company, Omaha 
Neb.. will build a addition for a 
cold-storage plant 

The Worden- Meeker 
Cal will erect three 


two-story 


Alameda 


mildings at 


Company 
additional 
its varnish plant 

The plant of the J. I). Connell Iron Works 


Company, New Orleans La. was burned 


Loss, abont S50.000 
il-hoisting apparatus 
Milwaukee, 


Fire destroyed the 
of the Kanawha Fuel Company 
Wis Loss, S$15.000 . 

Work has commenced on a_ five-story fac 
tcry building for the Clark Knitting Company, 
Grand Rapids, Mich 

The Denver & Rio Grande Railroad is to 
erect a new roundhouse in Colorado Springs 
to cost about S10 000 


lanuco, Ivo Mexico 


Techow & Loucks 
will install a new or second-hand gas engine 
to operate their mine hoist 
The Lucia Mining Company, Gabriel, Dgo., 
Mexico, expects to build a concentrating and 
evanide plant within s veat 
(Miss.) Light 


burned, will 


The plant of the Ruleville 
Ice and Coal Company. recently 
be rebuilt on a larger scale 

Penn 


Chalfant & Co... Sharpsburg 


are preparing to erect a new power house and 


Spang 


nilding 


electrical equipment 


The Ilouston (Tex Structural Steel Com 


peny will build an addition to its plant and 


treble its present capacity 
we eS 


Joseph, Mo., will erect a plant for the mann 


Letts Box & Cooperage Company, St 
tacture ft boxes shooks ete 

The Windham 
Willimantic 
enlarge its mill in the spring 


Manufacturing Company 


Conn., making cotton goods, will 


The Avino Mines, Ltd., Gabriel, Igo... Mex 


NCREASING « SHOP CAPACITIES 
where More Tools will be needed eG 


ico, expect to build a new concentrating plant 


at the 


I 


Avino mine within a year 
rhe Vine Beach 
lale building, Vhilade!phia 


Improvement Company, 


enn will erect 


a power plant at Vine Beach, N. J 


1 


lass, about S210.000 Will he 


t 
! 


l 
! 


! 


I 
I 


h 


an addition to thei: 


Mich recently 


t 


* 


rn 


) 
} 


s 


\ 


{ 


it 


The Vhiladelphia & Reading Railroad has 
suurchased site in Harrisburg, Penn... on which 


freight warehouse will be erected 
The asphalt plant of the Parker-Washing 
Muskogee, Okla., 


Vv fire, causing a loss of about $10,000 


on Companys was destroyed 
building of the 
lloboken N J 
rebuilt 


main 
rienta! Metal Bed Company, 


Fire destroyed the 


The Rockford (Ill) 


tring Company 


Manufac 
formed, will estab 


Punch and 
recently 
ish a plant for manufacturing shop tools 


The Ohio Malleable Iron Company Co 
umbus, Ohio, controlled by the Jeffrey Manu 


acturing Company, is erecting an addition 
The Roxford Jefferson 
Vhiladelphia, Venn., is 


Knitting Company, 
ind Randolph streets 


laving plans drawn for a six-story addition 


The Millville Water Works Com 
“ny will let bids in the near future for new 


‘lectrical equipment for commercial lighting 


The Etna Water Works 
lestroved by fire will be rebuilt New pump 


(Penn.) lately 


ng and electrical equipment will be installed 


The FE \ Thomas Auto Company, Buf 
alo, N. ¥ Is putting up an addition to its 
nachine room equipment not yet fully de 
ided on 


Kneeland, Buel & Bigelow, Bay City. Mich.. 


ave prepared plans and = specifications for 


wilers t ” installed at their lum 


our new 


er mill 


Bigelow & Spring, Tampa, Fla.. will erect 


machine shop, install 


vrass foundry and construct drydock and 


hipy ird 


rhe Owen Motor Car Company Detroit, 
organized, has purchased site 
or factory rhe company is capitalized at 
mie em elel 8) 


\ 1. Brady. care 


troadway New York, is in the 


Southern Railway at 
market for 
manutacture of 


quipment for the washing 


wichines 


The La Grande (Ore Manufacturing Com 


any lately incorporated will establish a 
lant f ! manufacture of agricultural 
ichinery 

rh Strable Manufacturing Company of 
avinaw Mich will need woodworking ma 


hinery for a new flooring factorv at Nash 


ille renn 


The Crystal Ice, Cold Storage and Canning 
ompany, Oeala, Fla Whose plant recently 
rned, wit! i OSS Slime. will prob- 
\ ‘ ild 

W. G. & & VN Muckenfuss, Spartansburg, 
( ire erecting a new factory for the 
anutacture ! rooms to replace one re- 
ntly burned 

rhe August Feine Wrought Iron Works, 


Buffal nm. ¥ has bought site on which a 
plant for the manufacture of structural steel 
will be erected 

The Northern Pacific Railroad, St l’aul, 
Minn., is said to be preparing plans for a 
foundry at Brainerd, Minn which will cost 


mut STS 00 
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Engineer J. V. VPoley, Royersford, Venn., is 


for a and 


Knitting 


boiler house 


the ¢ 


preparing plans 
the plant ot 


Spring City, 


dition to entury 


(cmpany, enn 
1 he Mat bie 


pany, recently 


Falls (Tex.) Cotton Mills Com- 


incorporated, plans to install 


1) looms, using electrical powel The com 


pany is capitalized at $500,000. 


fhe Reddinger Carving Works, Evansville, 
Ind., will erect a new plant, which, it is said, 
will be the largest in the United States de 


voted exclusively to carving in woodwork 


Company, La 


Che Western Brick Machine 
Crosse, Wis., organized with $10,000) capital 
by IE. FE. Wege, and others, will commence the 
manufacture of the Wege brick-making ma 
chine 

Che General Electric Company has author 
ived an expenditure of $1,000,000 for enlarg 
ing and improving the Fort Wayne = (Ind.) 
Klectric Works, one of its subsidiary con 
ccrns. 

Che plant of the Chicago Rawhide Manu 
facturing Company, 348 West Ohio street, 
Chicago, Tl, was destroyed by fire on the 
night of January 13, with an estimated loss 
of S150,000 

Plans are being drawn by David Lepper, 
Commonwealth building, Vhiladelphia, Venn., 
for an electric lighting plant at Meadow 
brook, Venn. for the Seybert Institute for 
pool children. 

Large German screw factory vants to in 
stall latest machinery for making screws, 
bolts and nuts of all kinds Address prices 
and particulars to Machinist, P. O. Box S22, 
New York City 

rhe Etching Company of America, Chicago, 
Ill... will establish a plant in Kansas City, Mo 
for the manufacture of etched brass signs 
name plates, ete Ilas opened office in the 
Commerce building 

fhe Superior Motor Vehicle Company, Buf 


tfalo N Y.. organized for the purpose 
manufacturing automoblle trucks and ve 
hiicle has made arrangements To the ered 
tion of plant I. Willard Lansing Poo 
Michigan street, president 

Engineers Ballinge & Verrot, 1211) Arch 
street, Philadelphia, Venn., are receiving bids 
or vdditional wildings at the wal!l-pape 
plant of the Ja Thomas Company, New 

| lel Phese nelude mi building 
tiixing plant and jiler house 





e Const n Department of the Ni 
nal Electric Signaling Company, Brant Rock 
Mass., would like to receive for tiling pul 
poses catalogs, circulars and price ists 
hep and flice equipment and of materials 
and supplies required in the manufacture f 
general electrical pparatus 
rhe Isthmian Canal Commission, Washing 
t 1) wil ive idls ip 1 mona 
Is \ 7 ! ! the ve 
piinin n lhe iin Is thie n 
ks neluding structural material astings, 
nuts, washers, ete is per Circular Ne 
r. BB. Shertzer, 28 Flatbush avenue, Brook 
a. has been authorized by the Lake 


ad Terrace Ilote and Sanitarium Com 


pans Witherspoon miilding, Philadelphia t) 
prepare plans for an electric light and powe 
plant, wate supply ind sewerage disposal! 


fant at Lakewood, N ] 


rhe Navy Department. Bure f Supplies 
nad <A munts \ shington I> a wil open 
the owing bids January 25—Differentia 
nd i n ocks, ste olts (schedul 141), 
triplex power pumps (schedule 2125), steel 
wheelbat ws (schedule 2138), radical drill 
20-ine) ngine lathe, 36- to GQinch engine 
thre nortising machine woodshaping ma 
ne punch and tubs rmers, squaring 

‘ in and ircle shear, wood) trimmer 
nd edule 2I2T), sewing machines 
nt 21S) es, hand tools, pipe and 
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bench vises (schedule 2132), aluminum, gal- 
vanized sheet steel, strip solder, ingot tin 
«schedule 2133). medium bar steel (schedule 
2152), bar steel, mild steel plates (schedule 
~140), machine steel (schedule 2131) 
Business Items 

kkdwin Stillman has joined the sales de 
partment of Watson-Stillman Company, with 
territory in New York State The southern 
railroad business of this concern is in charge 
of Frank (. Clark. 

W. N. Best, 11 Broadway, New York City, 
is now manufacturing the oil and tar burner, 
regulating cocks, ete formerly made = by 
W. N. Best American Calorific Company, this 
lattern concern having retired from business 








Forthcoming Meetings 








Joint meeting of the Boston sections of the 
American Society of Mechanical Engineers, 
and the American Institute of Electrical En 


vineers, with the Boston Society of Civil Een 
vineers, Hotel Somerset, Commonwealth 
avenue and Charlesgate East, Boston, on Fri 
day. January 21 

American Foundrymen’s Association and 
American Brass Founders Association; joint 
convention, June 7-8-9, Detroit, Mich.: head 
quarters, Hotel Pontchartrain Richard Mol 


denke, secretary, Watchung, N. 

National Gasolene Engine Trades 
Association Semi-annual convention, Cin 
cinnati, Ohio, June 13-16, 1910; headquarters, 
Iletel Sinton Albert Stritmatter, secretary, 
Cincinnati, Ohio. 


Want 


Rate 25 cents per line 
jhout sir words make a 
ments abbreviated, Copy should be 
reach us not later than Friday for 
issue, insiwers addressed to oui 

forwarded, tpplicants may. specify 
names to which their are not to be 
forwarded, but replies will not be veturned 
Tf not forwarded, they will be destroyed iith 
out notice No information give hu ous re 
garding agu advertiser using smber 
letters of recommendation or othe 

alue should not he inelosed = to 
correspond nts. Only fide ad 
ents this heading Vo 
ertising from any agency as 
l charging as fee for 


rages of 


Gas and 








Advertisements 


for each 
line No 


insertion 
advertise 

sent to 
ensuing 


care 


replies 


hor ” 
Grigtnal 
papers of 
unknow 
crt 


i 


hona 
inserted under 
ited 
seciation 0 individua 
foistration.”” or a 


neceossful fs fe 


se) 
ae acer 
COMMISSION O 


apploeds Sifuations 


Miscellaneous Wants 


Caliper catalog free. E.G 
We buy on 


machine or tool 


Light. fine 


pay royalty for good patented 
Box 2S2, AMER. MACIEINIST 


machinery to orde models and 





electrical work specialty I >) Chase New 
ark, N. J 

Machines designed ; automatic special. Prac 
tical working drawings ( W. Pitman, $510 
Frankford Ave Philadelphia, Ta 

Special machinery accurately built Screw 
machine or turret lathe work solicited. Rob 
ert J. Emory & Co., Newark, N 

Light and medium weight machinery and 
ad plicate parts built to ordet tools, jigs, ete 


MacCordy Mfg. ( Amsterdam, N. Y, 


We design or buiid light and medium weight 
machinery, dies, tools, jigs fixtures and 
model work Matson Machine Co., Bethel, Vt. 

Wanted--Small universal milling machine: 
~- inch scerew machine ',-inch tapping ma 


( ne. Parker White Metal and 
puny. Erie, Penn 
Machinery to 


Machine 


(‘om 


manufacture on contract: de 


signers, patternmakers and founders: we can 
handle work from very light up to 15 tons 
Ilydrostatic Machinery Co., Rochester, N 
Wanted—Purehaser for No. 2 Farwell mill 
ing machine Grant hobbing machine and 
Gisholt tool grinder: all practically new and 
in A-1 condition. Box 755, Amer. MAcHinist 
Curtis & Driver, Buffalo, N. Y Mechan 
ical draftsmen: automatic and special ma 
chines, tools, jigs and fixtures of a'l kinds 
designed typewriters, adding machines and 


1tomobiles 


January 20, 1910. 


Wanted—Machine work for lathes, shapers, 
milling machines, screw machines, etc., and 
would be pleased to figure on your dies, jigs, 
models, sheet metal stampings and auto parts. 
The F. G. Marbach Co., Medina, Ohio. 

A large English firm of machine-tool im 
porters having showrooms and offices in Great 
Britain, France, Italy and Japan, is wanting 


good agencies for machine tools of all kinds. 
Apply Box 189, AMERICAN MACHINIST. 

The construction department of Nationa! 
Klectric Signaling Company, Brant Rock, 
Mass., would like to receive for tiling pur 
poses, catalogs, circulars and price lists of 
shop and oflice equipment and of materials 
and supplies required in the manufacture of 


general electrical apparatus. 


Large German screw factory wants to in 
stall latest and best machinery for making 
screws, bolts and nuts of all kinds: first rate 
American makers of such machines will send 
keenest prices and catalogs with all partic 
ulars to “Machinist,” P.O. Box S2z. New 
York City. Direct correspondence preferred ; 
agents not wanted 

THE ANNUAL MEETING of the stock 
holders of the Ili!l Publishing Company, for 
the election of directors for the ensuing year 


and for the transaction of such other business 


us may properly come before the meeting, will 
be held at the office of the company, in the 
Hallenbeck Building, 497-505 VPearl St... Bor 
ough of Manhattan, New York City. N. \ 


January 25, 1910, at 12 o'elo k 
New York City, December 6, 
McKean, Secretary. 


on Tuesday. 
noon. Dated, 
TOON. Robert 


Situations Wanted 


Classification indicates present address of 
advertiser, nothing clse. 
CONNECTICUT 
Young man, age 26, would like position as 


foreman for grinding department to take en- 


tire charge: A-1 mechanic, thoroughly com 
petent; at present employed in the above ca 
pacity. Box %), AMERICAN MACHINIS1 

Tool room foreman and mechanical expert 
desires change capable of handling large 


propositions, organizing and producing sys 
tematically tool work in all its branches, spe 
cial appliances and devices for modern inter 
changeable manufacture Box t1, AM. MA 
DELAWARE 
Wanted—-Vosition as draftsman: have a 
good) experience as a mechanic. Box 68, 
AMERICAN MACHINIS1 
ILLINOIS 
Mechanical draftsman, four years’ experi 
ence, desires change; at present checking in 
a department of twelve men. Box SS, Au. M 
Cost man and estimator; power transmis 
sion or other mechanical line: can install 
and operate accurate, practical cost and stock 
system. Box 112, AMERICAN MACHINIS1 


superintendent of manufactur 
duplicate machinery pre 
practical experience; gilt 
Box S83, AMER. MACHINIST 

Position as mechanical draftsman or as 
sistant superintendent in or near Chicago; 
eight years’ experience in shop and drawing 
room on jigs, fixtures, special and automatic 
machinery references Box 100, AM. Macu 


I want a position as superintendent er man 


Manager or 
ing plant: light 
ferred: 25 vears 


‘ dye reterence 





ager of factory ; my specialty is electric power 
apparatus and Corliss or high speed engines: 
have record of fifteen years’ successful 
work: am both practical and technical: am 
worth and can earn $3600 per year; at pres 
ent employed; can furnish references from 
present and previous employers, Box 89, 


AMERICAN MACHINIST 


INDIANA 





Purchasing agent and office manager of 
bility and experience, desires connection with 
nanufacturer; A-1 references: age 32. Ad- 





Box 110. AMERICAN MACHINIST. 


High grade 
engagement : 
experienced in 
good re ferences 


adress 


factory accountant 
good organizer and 
stock keeping, shipping, 
Address Box 111, Am 


open tor 
executive ; 
ete. $ 
Ma. 


MASSACHUSETTS 


Engineer and designer, 38: experienced on 


mil construction, power transmission, ma 
chinery, power, pumping plant, hydraulic ele 
Vator layouts and estimating. Box 75, Au. M. 


An American, 40 years old, superintendent : 
~2 years as die and toolmaker, machine build 
ing, reducing and up-to-date methods of 
manufacturing interchangeable parts: a po 


cost 





sition similar: best of references. tox tS, 
AMERICAN MACHINIST 

Superintendent or assistant: age 38: wide 
experience handling large number of men: a 
first class organizer and executive. fu'l of 
push and energy: practical machinist and 
toolmaker: highest references Address Box 
107, AMERICAN MACHINIST. 
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Some Large 
Operations 


AC omplts he a 


On 








The handling, setting and machining of 
irge castings is always an interesting 
roposition and when special machines 
nd fixtures are used in performing some 
1f the operations it makes the work 
oubly interesting as many times the spe- 
ial apparatus can be applied to other 
‘inds of machine-shop work effectively 
ind economically. 

In Fig. 1 is shown the one-piece cast- 
ng, weighing 210,000 pounds that forms 


g 
the bed, frame and slide of a huge blow- 
ing engine. It is just being placed in po- 
sition on the planer, by means of two 
cranes. Here the straight upper edges of 
the main bearing are machined. 

From there the casting is transported 
directly across the aisle and set upon the 
floor plate in front of a Morton portable 
draw shaper, as shown in Fig. 2. Owing 
to the enormous size of the piece, no at- 
tempt is made to line it up on the floor 
plate and there is no necessity for doing 
so, as the tool itself can be put in such 
alinement, and otherwise adjusted, to 
meet every purpose required. At this 
stage of the work the bearing, sides of 
the slide, bosses, or any other parts that 
need surfacing, are finished and the piece 
is then lifted by the cranes about ten feet 
farther down the floor plate. 

In Fig. 3 are shown two views of the 
casting as it is blocked up on the floor 
plate so that it may be worked upon by 
the special boring bar shown at the head 


BY S. R. STONE 

of the casting and described and illus- 
trated on pages 698 and 699, Part 2 of 
Volume 32. The chief object sought is 
to make the upper and lower interior sur- 
faces of the slide two absolutely iden- 
tical, concentric arcs, and this is the only 


surfaces of the main bearing, as well as 
of the flange connection to the steam cyl- 
inder, are machined. Unless there. is 
something special in the design which re- 
quires further operations, the piece is 
then sent directly to the erecting shop. 














Pc. 2. 


LOCATED ON FLOOR PLATE FOR MACHINING THE BEARING WITH A DRAW 


SHAPER 


trustworthy. method of accomplishing that 
end. 

When this operation is finished the cast- 
ing goes to the large rotary planer il- 
lustrated and described on page 979, Part 
1, of Volume 31. There the exterior side 
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Any small boring or milling of parts dif- 
ficult of access has already been per- 
formed by the portable draw shaper 
which has special attachments for that 
purpose. 

Meanwhile the steam and air cylinders 
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Fic. 1. ENGINE-BED CASTING WEIGHING 210,000 PouNpbs, BEING PLACED IN POSITION ON PLANER 
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have been carried through a similar set 
of operations, a feature of which is the 
boring and finishing of the valve ports by 
the special twin machine shown in Fig. 4. 
This works upon two parts at a time and 
when they are finished the cylinder is 
quickly reversed by the crane so as to 
give access to the other two. 
Simultaneously, the crank-shaft forg- 
ing is being machined upon the special 
tool shown in Fig. 5 and the rods, pistons 
and other similar parts are also being 
worked out. The illustration of the huge 
lathe is reproduced from a photograph 
taken by the builders just prior to ship- 
ment, the location of other tools about this 
machine as it stands in the shop, making 
it impracticable to there obtain a view 
that adequately shows its construction. 
This lathe is really a most interesting 
machine, because of the unusual provi- 
sions made to handle large work with 
practically the same ease and despatch 
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Fic. 3. BoTtH Stipes oF CASTING AS 
BLocKED Up ON FLooR PLATE 


that characterizes the performance of the 
ordinary small standard tool designed for 
much lighter work. It was built as a 
special 96-inch crank-shaft lathe, screw 
cutting, with five shear bed 42 feet 6 
inches long in two sections for 30-inch 
centers. It is driven by a 24-horsepower 
motor with a speed range from 280 to 
1115 revolutions per minute. There is 
fast traverse of the carriage at 30 inches 
per minute through two 7'+-horsepower 
motors, as shown at the left. The tail- 
stock traverse is at 4 feet per minute 








Fic. 4. SPECIAL Twin MACHINE FOR 
BORING AND FINISHING VALVE PARTS 


through a fourth 7!2-horsepower motor. 
All motors are direct geared. 

In Fig. 6 are shown two views of a spe- 
cial rigging that is attached to a Niles 
Tool Works boring mill for turning the 
globular shape on the outside of the main 
bearing castings. The two castings are 
fastened to the platen of the boring mill 
and as this is revolved the arm holding 
the cutting tool is made to travel on the 
circle segment, shown under one foot of 
the ladder in the right-hand illustration, 
as this tool is being fed upward by the 
rod attached to an arm on one of the 
spindles of the mill. The tool arm can 
be moved in and out to adjust it for turn- 
ing any size of globe desired. 

The accompanying views do not all 
show parts intended for the same engine, 
as they were taken at different times; but 
the piece is in each case near enough to 
serve as an illustration of continuous 
work. Such operations as are described 
need not necessarily be taken in the same 
order or performed, in each instance, by 
the same machines. 

A notable feature of the shop in which 
this work is done is the absolute elimina- 
tion of shafting, except in the galleries, 
where a large number of very light tools 
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Fic. 5. SPECIAL 96-INCH BEMENT LATHE FOR TURNING THE CRANK SHAFT 
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Fic. 6. 


are at work. All of the power needed is 
applied by means of electric motors and 
pneumatic devices of various kinds sup- 
plied through wires and pipes from acen- 
tral power plant, during the day. At 
night electric current is still available; 
but for overtime work, where compressed 
air is needed, the portable equipments 
shown in Fig. 7 are used. The one to the 


SPECIAL ATTACHMENT ON 


NiLes BoriING MILL FOR TURNING LARGE 


right consists of a Christensen compres- 
sor such as is generally used for air 
brake service. It is mounted on an ordi- 
nary truck and is driven by an electric 
motor, the base of which forms the top 
of the compressor. 

Connection to the motor can be plugged 
in at any of a large number of points 
throughout the shop where sockets have 


GLOBULAR ENGINE BEARINGS 


The 


system 


purpose. 
similar 


been placed for the 
general features of a 
operated in connection with a heavy coun- 
terbalance, with its automatic control, 
were sufficiently covered in an article, on 
page 773, Part 2, of Volume 32, but the 
portable arrangement is comparatively 
new and bids fair to come into common 


use. 

















Fic. 7. Two PorRTABLE COMPRESSED-AIR OUTFITS, Motor DRIVEN BY CURRENT 


TAPPED From ELEctTric CIRCUIT 
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Straightening Hardened Steel Spindles By£. Az King 








Some years ago I had an experience 
in straightening a lot of hardened tool- 
steel spindles which I am going to relate, 
believing it will interest some of your 
readers and perhaps induce a few of 
them to give us the benefit of their ex- 
periences. I should have described this 
at the time but postponed doing so in the 
hope of being able, at some future time, 
to experiment more thoroughly in this 
line. While I have not had as much 
opportunity as I could desire to do this, 
that which I have had tends to confirm 
the opinions I then formed. 


THe WorK AND How It Was HARDENED 


The spindles of which 
about 6 inches long, 0.7 inch in diameter 
for a length of 1 inch, 0.35 inch in diam- 
eter for the remaining 5 inches, and had 
a spline 0.1 inch wide and about 0.07 
inch deep running the full length of the 
smaller diameter. There were about 20 
in the lot and they were to be hard all 
over. Thev were made of Jessop’s an- 
nealed tool steel, and hardened by being 
heated packed with charcoal in a cast- 
iron box, dipped one at a time, first in 
water and then in oil (as recommended 
by the makers) and at once reheated to 
a temperature of about 400 degrees, or 
until soft solder would melt when rubbed 
on the surface. They were all perfectly 
bard but about as straight as rainbows. 
ow as the spline which was not to be 
ground had to slide on a rather long 
key, it was necessary that the spindles 
should be tolerably straight before being 
ground to size. On testing I found them 
to average about 0.1 inch curved, so I 
was inclined to throw them in the scrap 
box and make new spindles having two 
splines diametrically opposite each other 
as I believed the change in hardening 
was due to the spline, particularly as 
they were all bent in about the same re- 
lation to the spline. 


I write were 


First ATTEMPT AT STRAIGHTENING 


The foreman, however, told me _ to 
straighten them and I did so by what I 
believe is the customary method; at least 
it is exactly that which I have seen used 
in some of the foremost shops in this 
country and the one which is given by 
E. R. Markham in his book “The Ameri- 
can Steel Worker,” from which I quote, 
from page 115, Fig. 46, as follows: 

“The pliability of steel when warmed 
is illustrated in the case of such tools as 
taps, reamers or drills which become 
crooked when hardening. In order to 
straighten it is necessary to apply a cer- 
tain amount of heat. Place the tool be- 
tween the centers of a lathe with the 
curved side toward the operator; a piece 
of stock is then placed in the tool post 


of the lathe having one end against the 
bowed side, as shown in Fig. 46. The 
article is heated until oil placed on the 
surface commences to smoke; pressure 
is applied by means of the cross-feed 
screw until the article is slightly bowing 
opposite direction. The piece 
should now be suddenly cooled while in 
ihis position. lf it is not straight the 
process should be repeated.” 

I followed this method except in the 
using of oil for gaging the temperature. 
Instead, I polished or rather cleaned the 
spindles with emery cloth and heated 
them with a bunsen burner until soft 
solder melted when applied to the sur- 
face. The lathe on which the straighten- 
ing was done had a graduated collar on 


in the 


the cross-feed screw, so I could gage, 
comparatively the pressure I applied. 
I had a bench lathe and sensitive test 


indicator near by where I gave them the 
final test, so I had no particular difficulty 


in getting them fairly straight, say to 
within 0.002 inch: 
GRINDING AND REHEATING 


I next rough ground them, leaving them 
from 0.002 to 0.003 inch over size, and 
was preparing to finish grind them when 
the foreman asked me if I had heated 
them up after rough grinding. I replied 
I had not, and was told it ought always 
to be done. Well, I heated them up as 
before until they melted solder, and let 
them cool slowly. Can you imagine my 
surprise wher I saw that they were al- 
most as crooked as before I straightened 
them, and with only about 0.002 inch to 
be ground off! I picked out the largest 
one 0.003 inch over size and about 0.05 
inch bowed near the center, restraight- 
ened it, put it in the grinding machine 
and ground it true again. It was now 
0.0015 inch over size; again I heated it 
as before and found it about 0.02 inch 
crooked when cold. In the first case of 
reheating the spindles after rough grind- 
ing I believed the reason of their chang- 
ing their shape was due to the strains in 
the steel brought into action by the re- 
moval of the skin, as I had allowed 0.012 
inch for grinding. In the second case, I 
reasoned that the slight amount I then 
ground off in order to true up the spindle 
could not possibly cause it to bend to 
such an extent, so I again straightened it 
but before grinding it I heated it as be- 
fore and allowed it to cool slowly, free 
from any It was no longer 
straight. 


pressure. 


ANOTHER STRAIGHTENING OPERATION 


I next straightened it without using 
water to cool it, but let it cool off slowly 
while stil! under pressure. It took much 
more time to straighten it than when 


using water, but I felt I was learning 
something, so when I got it straight I 
again heated it and let it cool without 
pressure and again it had become 
crooked but not very much so. Here was 
a little encouragement, so the next time 
in straightening the spindle I put on a 
little more pressure than necessary to 
straighten it so that when I took it from 
under pressure it was slightly bowed in 
the opposite direction. Upon again heat- 
ing it and allowing it to cool slowly it 
assumed an almost straight position and 
did not change noticeably upon another 
heating. I now ground it true, removing 
no more stock than absolutely necessary 
to make it true and for the last time 
heated it. When cold I found it was still 
straight. The remaining spindles I re- 
straightened without using water. 


TREATMENT OF SPINDLES WITH Two 
SPLINES 


Soon afterward I had to make another 
lot of spindles, very slightly different 
from those described, to be used in the 
same machines. In these I milled two 
splines at opposite sides and was pleased 
to find they did not warp in hardening 
nearly as much as did the first lot. How- 
ever, they all had to be straightened, but 
I used no water and always let them cool 
off slowly from the last heat without 
their being under any pressure. It was 
a slow job, but I felt well repaid for my 
trouble, for when I reheated them after 
rough grinding, only one showed the 
slightest change, and that change did not 
necessitate restraightening it. 

Since that time I always heat up as 
hot as is allowable all straightened pieces 
before finish grinding them and find that 
in every case they change more or less, 
if in straightening they have been al- 
lowed to cool while under bending pres- 
sure and not subsequently heated. 

In this work it often happens that 
when a spindle or other article is taken 
from the press and tested on centers it runs 
quite true, and there is quite a temptation 
to let it pass and in this way save time. 
However, I cannot help having a feeling 
that if a spindle is in such a condition that 
it will change very much upon the appli- 
cation of such a slight amount of heat as 
we have been speaking of, it is hardly 
safe to trust it to remain true and straight 
when subjected to the heating of the 
journals, strains, shocks and abuse, it is 
likely to receive when in use. I have 
seen sliding-spindle grinding attachments 
for bench lathes made by well known 


manufacturers, the spindles of which 
when used a short time become so 
crooked as to make them absolutely 


useless. 
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CAM GRINDING ATTACHMENT for 


the VERTICAL SURFACE 


GRINDER 








<t EDITORIAL 


Our readers are for the most part fa- 
miliar with the vertical surface grinder 
built by the Pratt & Whitney Company, 
Hartford, Conn., and illustrated fully in 
these columns in 1907, at page 145, 
Part 2. 

An important attachment, of ingenious 
design, for grinding cams, either de- 


no way affects the shape of the cam; 
that is, the cutting face of the wheel re- 
volves in a horizontal plane tangential to 
the path through which the periphery of 
the cam travels and it is obvious, there- 
fore, that even though there should be 
appreciable wear of the wheel during the 
grinding of a series of cams this would 


CORRESPONDENCE 


the master cam 
so far 


the flat guide is utilized, 
is, of course, an exact duplicate 
as its contour is concerned of the cam to 
be ground, thus making unnecessary any 
special layout to determine the form of 
the master. Where a contact roll is em- 
ployed a slight modification in the shape 
of the master cam may be required 





3 














Fic. 1. 


tached or solid on their shaft, has re- 
cently been developed by the builders of 
this grinder and its principal features are 
clearly illustrated by the accompanying 
halftone and line engravings. 


PRINCIPLES OF OPERATION 


The work produced on this cam-grind- 
ing attachment is finished with the cam 
surface in contact with the flat, lower 
face of the ring wheel so that any wear 
of the grinding wheel that may occur, in 


CAM-GRINDING ATTACHMENT FOR Pratt & WHITNEY 


merely render necessary a slight down- 
ward adjustment of the head to 
bring the cutting face of the wheel into 
its original plane, without in any way 
causing a deviation from the original 
ferm of the cam as determined by the 
master cam in the head of the fixture. 
This master cam when arranged as rep- 
resented in Fig. 2, rotates in contact with 
a flat, hardened although in 
some cases the flat shoe is replaced by a 
hardened roll. In the former case where 


wheel 


steel shoe, 


VERTICAI 








GRINDER 


SURFACE 


How THE WorK Its HELD 


1, is set 
cam 


as shown in Fig. 
automobile 


The machine 
up for operating on an 
shaft with eight cams forged in place on 
the shaft; four of them being inlet and 
four exhaust valve cams. The method 
of mounting the work between 
will be apparent upon inspection of this 
view and the drawing in Fig. 2. One end 
is secured in the driver by a key and the 
other carried on a spring-actuated tail 


centers 
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center which may be adjusted as required 
along the face of the fixture. Midway of 
the length of the shaft a universally ad- 
justable steady rest is placed to take the 
downward pressure at the center due to 
the cutting action of the wheel. 

The arm or rail upon which the tail- 
stock is mounted is cast integrally with 
the head of the fixture and the whole 
member is mounted upon a longitudinal 
shaft at the rear and adapted to rise and 
fall, or oscillate in a vertical plane, about 
the center of its longitudinal bearings 
when acted upon by the master cam in 
the head. The axis about which it pivots 
is indicated at A Figs. 2 and 3. 
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master cam bears when in action is lo- 
cated at E and as there shown it is fast- 
ened across a gap between two uprights 
cast on the base and between which the 
cam revolves and travels up and down 
with the movement of the head. The 
fixture head is made a close sliding fit on 
the guide surfaces of the base at F F, and 
as the head rises and falls with the work 
during the cam-grinding process it swings 
smoothly over the bearing surfaces F. 
The joint at this point, like various other 
bearing surfaces about the fixture, is 
closed with felt packing to prevent the 
passage of dust and fine abrasive to the 
interior of the head. 
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are two cylindrical steel plugs located 
vertically in the base and having a few 
teeth cut on one side which mesh with 
teeth on pinions H H. These pinions are 
long enough to mesh also with teeth in 
the long rod J which is located longitu- 
dinally in the base of the fixture and at 
the rear of the two vertical plugs so as 
not to interfere with their lower ends. A 
heavy, coiled, compression spring is 
placed on rack J between collar J and the 
right-hand end of the channel in which 
the rack operates, and this spring tends 
always to force / to the left, rotate pinions 
HH to the right, elevate the plugs GG, 
and so lift the fixture head and the work 
to the wheel. This vertical movement is, 
however, limited by the master cam B, 
Fig. 2, which in rotating against the con- 
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THE MASTER CAM AND THE DRIVE 

The master cam is located as repre- 
sented at BB’, Fig. 2, upon a shaft C, 
driven by means of a train of four spur 
gears from shaft D which is actuated 
from the same shaft as is employed for 
driving the rotary table when that mem- 
ber is used on the grinder. The shaft C, 
it should be noted, does not drive the 
master cam direct, the latter being a run- 
ning fit upon the shaft, but instead, the 
shaft is connected to the cam through the 
medium of the indexing mechanism which 
will be referred to at another point in 
this article. 

The hardened shoe against which the 
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CONSTRUCTION OF CAM-GRINDING ATTACHMENT 


The rail upon which the outer end of 
the work is supported extends a consider- 
able distance from the head upon which 
it is cast, and to insure its rising and fall- 
ing with the head without deflection at 
any point, thus maintaining parallelism 
throughout the length of the fixture at all 
times and positions, the simple but effec- 
tive device illustrated in Fig. 3 is applied. 
This drawing, it will be noticed, shows 
merely the base of the fixture and the 
points of contact with the upper part or 
extension of the head. 


SUPPORTING DEVICE FOR HEAD AND WORK 


Near either end, at GG, Fig. 3, there 


tact shoe E forces the head downward 
against the pressure of the spring-actu- 
ated lifting device, Fig. 3. 

This device not only causes the work 
and carrying fixture to be forced upward 
toward the grinding wheel as far as per- 
mitted by the master cam, but it also 
serves as an equalizing medium by means 
of which the slightest vertical movement 
which may occur at either end of the fix- 
ture is instantly transferred to the op- 
posite end; that is, any movement of 
either of the plugs G must instantly pro- 
duce a similar movement upon the part 
of the other plug so that both ends of the 
movable portion of the fixture are acted 
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upon simultaneously and the work is thus 
always kept parallel with the table of the 
machine. 


THE INDEXING MECHANISM 


By referring again to the sectional 
views presented in Fig. 2, it will be noted 
that all of the operating mechanism in 
the head, including the master cam, driv- 
ing-gear train, work centers and indexing 
device, rise and fall with the oscillating 
movement of the head which is produced 
by the master cam in revolving against 
the stationary contact shoe, in conjunc- 
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next position, without turning the work 
and locked again, this movement adjust- 
ing the master cam around its shaft and 
locating it correctly for the grinding of 
the second cam. Similarly the other in- 
let cams are finished to correct form; 
their required angular relation to one an- 
other being preserved by the indexed po- 
sitions of the master cam _ obtained 
through the rotary adjustment of shell L 
about index disk M. 


ADJUSTMENT OF THE MASTER CAM 


The master cam for the two sets of 
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Fic. 3. BASE AND ELEVATING MECHANISM FOR CAM-GRINDING ATTACHMENT 


tion with the equalizing lifting device il- 
lustrated in Fig. 3. The indexing arrange- 
ment is an important feature whose con- 
struction will be obvious upon inspection 
of the sections in Fig. 2. As there rep- 
resented, and as already noted, master 
cam B is not attached directly to shaft C 
but is fastened to a sliding sleeve K 
which is feathered to the hub of the in- 
dexing member L. The latter is adapted 
to be rotated around index disk M which 
is pinned to shaft C, and by means of pin 
O and corresponding bushings in disk M, 
the two members L and M are locked to- 
gether in the necessary positions for the 
grinding of the various cams on_ the 
shaft; the disk M thus acts as a driver 
for transmitting motion from driving 
shaft C back through L to master cam B. 

In operation, with the machine set for 
grinding say, the series of inlet valve 
cams on the shaft, after the first cam has 
been finished, the grinding-machine table 
is adjusted longitudinally to bring the 
second inlet cam into position under the 
wheel, the indexing member L is un- 
locked from disk M and rotated to the 


cams to be ground on the automobile cam 
shaft is represented in Fig. 2 as a double 
affair having two cams BB’, formed in 
one piece. After the series of inlet valve 
cams on the shaft have been ground, 
operations are started on the exhaust or 
outlet cams by simply sliding the master 
cam along on its shaft to bring the sec- 
ond portion of the cam (which in Fig. 2 
is shown cleared from the contact shoe) 
into working position. This lateral ad- 
justment which releases one cam and 
sets the other in operative position is ob- 
tained by means of a crank handle shown 
clearly at the top of the head in Fig. 1. 

This crank carries a spring-controlled 
pull pin seen at P, Fig. 2, which locks it 
in two positions. The lower end of the 
crank-handle shaft has an arm carrying 
a pin Q which engages with a circum- 
ferential groove around the sleeve K, 
and when the crank is moved to right or 
left the sleeve with the master cam at- 
tached is moved accordingly; thus, when 
the handle is swung to the left, master 
cam B is slid out of engagement with the 
contact plate E and cam portion B’ 
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brought into engagement for the opera- 
tions on the outlet cams. Here, as in the 
previous case, the different cams in the 
series on the shaft are ground in correct 
angular relation to each other by indexing 
the master cam by means of member L, 
pin O and driving disk M. 


HAND CONTROL OF THE FIXTURE HEAD 


Before sliding the master cam on the 
shaft or indexing it around during the 
grinding of different cams, lever R, Fig. 2, 
may be operated to depress the head 
against the action of the elevating mech- 
anism Fig. 3, and hold it down with the 
master cam entirely out of engagement 
with the contact shoe, thus enabling the 
cam adjustment to be easily and quickly 
made. The lever R is then swung back 
allowing the head to resume its former 
position with the master cam bearing 
against the under surface of the guide 
shoe. 

The lever or pin R is clearly shown at 
the front of the head in Fig. 1. The stud 
to which it is attached has, as shown in 
Fig. 2, an eccentric portion of the inner 
end engaging in a. horizontal slot in an 
extension of a lug S cast upright in the 
base of the fixture, and rotation of this 
eccentric stud must necessarily result in 
the movable head of the fixture being de- 
pressed or elevated according to the di- 
rection in which the operating handle is 
turned. 








A Keyway Cutter 
By WALTER A. PerKS 








The line-cut shows a keyway cutter 
which we now use on our Baker Brothers’ 
keyseater. Formerly we used a single- 
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A KeywaAy CUTTER 


tooth cutter which would miss two or 
three strokes and then try to make up 
lost time by biting a chunk out. The 
cutter shown is very satisfactory, giving 
as it does, a shearing cut. The shear 
is alternately right and left so as to 
avoid side pull. ' 
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Large Angle Valves for the Panama Canal 








about 
locks 


Considerable has been written 
the Panama canal and the great 
that are being constructed for its opera- 
tion. As these locks are so large, it must 
occur to some that the for the 
control of the entering and leaving water 
should be of interest, if only for their 
size. Reproduced herewith are some 
views of one of a set of 40 valves, now 


valves 


receives the lifting spindle. This ring 
forms the closing gate. Above the gate 
section is what is known as the body 
section. This also is a steel casting and 
is bolted to the cover section, which is of 
cast iron. This cover section again is 
bedded into the concrete, being held by 
the four foundation bolts shown. 
Between the body section and the seat 

















Fic. 1. LARGE WATER VALVE 


Upper white line is open gate 


the plant of the 


Machine 


construction at 
Rosedale Foundry and Com- 
pany, at Pittsburg, Penn. from 
the drawing, Fig. 2, the design is that of 
an angle valve. The water outlet at the 
is 6 ft. 6 in. in diameter, and the 
is just about 7 ft. 


under 


As seen 


bottom 
seat 
standpoint of a 
admitted that they 
while as angle 


diameter of the 
the 
valve, it must be 
of considerable 
they are almost unprecedented. 
As seen from the drawing, the 
section is of cast iron and is bedded 
the of the conduit. 
this seat is the annular valve ring, which 
four radial 
central 


gate 
are 


Viewed from 
size, 
valves, 
seat 
into 
concrete Resting in 
is a steel casting with webs 


connecting with a boss, which 


FOR PANAMA CANAL LOCKS 
Lower white line is seat 
section there are four pedestal guides, 


these also being steel castings and serv- 
ing two purposes; first, to assist in the 
support of the body section, insuring 
alinement and maintenance of position 
and second, to act as guides to the ring 
gate. These guide webs fit into grooves 
milled in the side of the valve-gate ring, 
the ring from turning 
effectively guiding it down 


thus 
around 
to its 

Closing of the valve is accomplished 
by the steel ring upon the cast-iron seat, 
there being no removable seat section. It 
is not expected, of course, that the valves 
will be absolutely water tight, and this 
has been considered suf- 


preventing 
and 


seat. 


construction 


ficient. At the top of the ring-gate sec- 
tion a joint is formed with the body sec- 
tion when the valve is closed, by leather 
washers extending entirely around the 
periphery of the valve. These leather 
washers are plainly shown in the large 
detail in the upper right-hand corner of 
the drawing, which shows a part section 
through one of the large pedestal guides. 
Water pressure on the outside will, of 
course, tend to press the lower leather 
washers tightly against the ring and the 
body casting, so as to prevent the water 
from flowing through the clearance be- 
tween them. Above this and inside of 
the valve is' another leather washer, 
which is attached to the ring itself. This 
inside washer would act to prevent any 
back flow of the water. 

Curved cast-iron strips, held by suit- 
able studs keep the leather washers in 
place, the strips themselves being located 
by-screwed dowel pins. On the inside 
of the valve the upper leather washer is 
held down by cast-iron strips having lugs 
cast upon them which project into four 
grooves milled on the inside of the body 
casting. These are to assist in guiding 
the upper part of the valve when it is 
open. 

It will further be noticed from the de- 
tail drawing that the stud bolts are deeply 
undercut below the threads. The neces- 
sity for this will be appreciated when it 
is considered that these valves, being 
bedded into the concrete and down in the 
bottom of long dark passages, a broken 
stud would be a disagreeable thing to 
remedy unless some means were pro- 
vided for getting it out. By deeply groov- 
ing the studs as shown, it is assured that 
any break would take place at the 
groove, and there will still be a sufficient 
length of bolt projecting from the casting 
to grip with a Stilson wrench for easy 
removal. 

As both the lower and upper sections 
of the valve casing are solidly bedded 


into the concrete, their removal is, of 
course, almost out of the question. How- 
ever, in order to dismantle the valve 


when in place, the pedestal guide brackets 
are planed so as to form a tapered joint 
with the bottom of the body casting. 
Thus when the bolts are taken out of 
the guide pieces it is very easy to slide 
them out radially, then by the removal 
of the nuts from the studs holding the 
body to the cover, the body may be 
dropped down over the valve ring, and 
after lifting up the spindle the two may 


be taken out by way of the passage 
through the concrete. All these parts are 
doweled together to assist in  reas- 


sembling. 
It will be noticed that the opening of 
the valve is only between the body sec- 
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. Fic. 2. CONSTRUCTION OF LARGE PANAMA CANAL 
tion and the seat section, which at first steel castings very great difficulty was 
appears to be only about half the hight encountered. As seen from the drawing, 
of the water passage through the con- the sections are rather thin considering 
, crete. This is easily explained, however, the large size of the castings, and after 
when it is pointed out that the passage _ repeated trials it was found that the sec- 
' through the concrete extends entirely tions would crack upon cooling. In order 


around the valve, so that the water en- 
tering from all sides, ample area is pro- 
vided for the flow. Opening of the valve 
is, of course, accomplished by lifting the 
spindle, without twisting, and this is done 
by electric motors at the top of the shaft. 
Above the lower section, which is a steel 
forging, the spindle consists of extra 
heavy 6-inch galvanized pipe. It will be 
noticed that the valve is practically bal- 
anced, whether closed or open, so that 
no excessive load is brought upon the 
electric opening mechanism. Being bal- 
anced as to the water pressure, more- 
over, the weight alone should be enough 
to keep it closed. 

At the lower right-hand corner of the 
drawing is a detail of the seat, this be- 
ing a cross. section through one of the 
brackets which support the pedestal 
guides. It is there seen that the brackets 
project into the milled slot in the valve, 
thus guiding it and preventing it from 
turning. The slots on the outside of the 
valve ring and on the inside of the body 
casting were cut by an end mill, and for 
the body casting, the ring itself was set 
right down over the milling machine. 

It is said that in the making of these 
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VALVE 


to overcome this the well known device 
used by steel casters was employed; that 
to add thin webs or brackets in all 
the angles, in order to help hold the por- 
tions of the casting together. These webs 
were put in at every rib and bracket, and 


1S, 
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PANAMA CANAI 








VALVE CLOSED 
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also at the center of the valve ring where 
the radial sections meet the central boss. 
This construction assisted materially in 
obtaining castings without cracks, but, of 
course, necessitate the chipping off of the 
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webs where they interfere with the de- 
sign of the valve. Even when this was 
done, however, many castings were found 
to contain blow holes just below the sur- 
face, and from this cause had to be 
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thrown out after being partly machined. 

All bolts, studs and nuts are coated 
with zinc by the Sherardizing process to 
protect them from rust and to insure their 
easy removal when necessary. 








Universal Chucking Device for Drill Press 


By J. Kan Deventer 








The drill press as used for cheap man- 
ufacture is equipped with proper tools, 
jigs and fixtures. In many cases each 
part to be machined will require an in- 
dividual jig; on circular concentric work 
this is not necessary, and the sketches 
show a universal chucking device which 
serves for almost any work of this kind 
within its capacity. 


The operation of the device is as fol- 
lows: Swing bolt H is loosened and 
swung up, which allows arm E to be 
swung to one side. The article to be ma- 
chined is inserted within the chuck jaws, 
and the chuck tightened, arm E swung 
into place and locked, the proper slip 
bushing inserted. The drill spindle and 
tool are then lowered, the latter through 
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UNIVERSAL CHUCKING DEVICE FOR DRILL PREss 


Figs. 1 and 2 show plan and elevation 
of the device, which consists of a uni- 
versal chuck A mounted on a base B 
and preferably arranged for vertical ad- 
justment by means of a column sliding 
within boss C. A swinging arm E is 
pivoted at F upon a column which has 
vertical adjustment within sleeve D. The 
other end of the swinging arm, G, is ar- 
ranged to clamp against the end of a 
similar adjustable column M, being held 
by a swing bolt and nut H. When thus 
clamped the middle boss of arm E, con- 
taining a fixed bushing K, is located di- 
rectly over the center of the universal 
chuck. Care must be taken to make the 
fixed bushing K of sufficient diameter to 
admit the largest tool which will be used 
in connection with the fixture. A com- 
plete set of slip bushings, reducing by 
sixteenths down to the smallest size drill 
required, completes the outfit. 


the slip bushing, the feed is thrown in 
and work begins. 

The device may be mounted upon the 
table or base plate of the drill press, 
preferably the latter, and is doweled in 
position so that the fixed bushing and 
center of the chuck are in line with the 
drill spindle. 

Among varieties of work which may 
profitably be done with this fixture are 
boring and reaming of pulleys; boring, 
reaming and facing of gears and pinions; 
drilling cast flywheels or handwheels 
which are to run true without turning; 
boring and tapping flanges, and countless 
similar round parts. 

Fig. 3 illustrates a modification of the 
swinging arm showing an adjustable fixed 
bushing which may be thrown out of cen- 
ter when desired for the purpose of ma- 
chining eccentric work. Dowel pins lo- 
cate the central position and the required 


eccentric positions, or the slide may be 
graduated to show the eccentricity. 

It may be thought that cast pulleys 
having little finish to turn from the diam- 
eter could not be bored and reamed in a 
drill sufficiently in line to run true; how- 
ever, my experience has been that with 
this device the pulley will run as true as 
it would if chucked in a boring machine. 
In fact the limit of accuracy obtained de- 
pends entirely upon the original aline- 
ment of the fixture. 








A Handy Small Brace 


By J. WALSHAM 








It often happens that a small brace in 
very close quarters would be handy and 
I submit the one shown as being very 
useful for small work in unhandy places, 
where perhaps a hole has been forgct- 
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A HANby SMALL BRACE 
etc. It can be used in a small space and 


the chain pulled at many angles. The 
clutch A is rotated by the pulling of the 
steel chain B and returns to its former 
position by means of a spiral spring in- 
side fastened to the shaft C. 
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PROPELLER WHEEL PATTERN 


Constructing 


Blade, ete. 











F. W. BARROWS 





Large propeller wheels are usually 
made from a pattern for a single blade 
only, the two, three or four blades for 
the complete wheel being each made in 
a separate mold, and the separate molds 
assembled to form one, before pouring. 

This fitting together of the part molds 
requires considerable skill on the part 
of the molder if good results are to be 
expected, and also experience in the use 
of spindle and sweeps necessary for this 
work. To the credit of the molder, it 
may be said that he is usually success- 
ful in this work, and has made many fine 
accurate castings of this kind. 

But while comparatively large wheels 
can be readily produced from a single 
blade, by this method, it is plainly evi- 
dent that as the wheels grow smaller, it 
becomes more and more difficult to make 
them in this way; the inaccuracy in spac- 
ing or in alining each separate mold, 
usually so slight in large wheels that it 
may be entirely disregarded, becomes a 
very serious and noticeable defect in 
small ones. 

To avoid these faults and to save the 
cost of making separate molds for each 
blade, a cost which doesn’t diminish in 
proportion with their size, small propel- 
lers are quite often made by using a wheel 
casting for a pattern. Such patterns 
may, of course, be accurate, but quite 
commonly are far from it. The casting 
produced, while it looks something like 
a propeller wheel, and will push a boat 
along—some—does not give the results 
which might be expected from a wheel 
of perfect pitch and spacing. 

The pattern shop may be entirely com- 
petent to make a complete pattern in 
which these faults are entirely avoided, 
but the difficulties in the way must not 
be overlooked; and the errors once made 
are not easy to find and are hard to cor- 
rect after finding. 


DIFFICULTIES TO OVERCOME 


When the irregular shape, not easy to 
lay out, is considered, and then its exact 
reproduction for each blade of the com- 
plete pattern, and having been laid out 
and successfully worked to the correct 
size and shape, there still remains the 
ever-present tendency of the material 
(wood) to spring, shrink, warp or swell; 
thus endangering that reputation for 
fine accuracy which “us patternmakers” 
sometimes possess. 

But unless the reader is one of those 
who consider a propeller wheel simply 
as a crooked casting—sad to say, they 


frequently are crooked castings, and 
often are made by crooked methods—he 
will think this argument unnecessary, as 
he was already willing to admit what I 
am trying to establish: that large wheels, 
because they are made from a single- 
blade pattern, are, therefore, more ac- 
curate as regards pitch, spacing and bal- 
ance than is the small wheel made from 
a complete pattern. 

In designing a small wheel for experi- 


a | 


The question of pattern cost brought 
the patternmaker into the discussion, and 
he was able to suggest a method by 
which all of the three patterns might be 
made at a comparatively low cost. The 
method is applicable to almost any de- 
sign and it is a money saver; especially 
when, as in the present case, several pat- 
terns, all of the same diameter and pitch, 
but having different numbers of blades, 
are wanted. 
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BuILDING Up Core-Box PATTERN FOR PROPELLER WHEEL 


mental purposes, after the diameter, 
pitch and area had been decided upon, 
there remained the question as to the 
number of bladés. As there was a pro- 
nounced difference of opinion on this 
point, it was proposed to make at least 
two patterns, two and three blades, re- 
spectively, and perhaps a third one hav- 
ing four blades; although it was pretty 
well agreed that the chances in favor of 
the four-bladed wheel were too slight to 
warrant the expense of the third pattern, 
more especially so, as this pattern would 
undoubtedly prove the most expensive of 
the three. 





METHOD OF PROCEDURE 

As the two-bladed wheel had the wid- 
est blades, this pattern was made first. 
One blade, with one-half of the hub, was 
built up in the ordinary manner; each 
course fitted against and secured to the 
joint board A, Fig. 1. The surface of A 
is a plane through the center of the hub 
and at right angles with the center line 
of the blade. A line J drawn on the sur- 
face of this board, fixed the center of 
the shaft and for each succeeding course. 
(This line is also shown in Fig. 2, across 
the hub.) Care was taken to have each 
course exactly parallel in thickness, and 
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its edge, beyond the fillet which joins 
the blade to the hub a true radial line. 


For reasons which appear later, the stock 
was glued up somewhat wider than the 
finished width of blade required; two 
extra courses being used each way from 
the center line. 

As each course was sawed to shape, 
the strips cut from either side were used 
as blocking for the next course, as shown 
at 2B. After all courses were in place 
the upright board A was removed and the 
face of the blade, which is the top side 


in Fig. 1, was worked off to the lines, 
and the hub on this side of the blade 
finished. 
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Laying the first of the pieces K across 
the plate C, upon which the pattern is 
built, and with the dowels uppermost; 
put the second L in place and, having 
temporarily secured the two to board C, 
fasten L. securely to the hub of the wheel 
pattern. Then place the third piece M in 
position and fasten it to block G. The 
bottom board C may now be removed, 
the hub cut off to line D and the blade 
away to receive block H, which is 
fastened to K. 


How 


The core box shown in Fig. 4 is made 
with its depth equal to that of the glued- 
up stock, and the width and length such 


cut 
then 


THE Cores ARE MADE 
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CORE 


The pattern was now like Fig. 2; the 
face being finished, but the back still in 
the rough, with the outline of the blade 
still that of the stock, as glued up, and 
the hub, made straight to 
facilitate whole depth of 
this stock. 

After this 


which was 


molding, the 
lay off the length of hub 
D D1, Fig. 3. Working from the center 
line E of the blade, get out two half 
circles G and H, the thickness to match 
the amount cut from each end of the hub, 
as DF and D1F1. These half 
are turned, the smaller side to match the 
diameter of the hub and the edge at an 
angle of about 20 degrees with the center 
of the shaft line. The hub of the pattern 
is then cut awav to line D and the blade 
cut to fit the half circle G; all as shown 


circles 


? 


in Fig. 3. 
Get out three stock; the 
width of one K equal to the thickness of 


pieces of 


the block H; the width of the second L 
equal to the length of hub, and the third 
M to match block G The thickness of 
these pieces, all alike and _ parallel, 
should be proportioned to the size of the 
wheel pattern, and their length should 
be somewhat more than the width of the 
glued-up stock. The three are to be 
doweled together making one flat plate. 
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to the end of the box by screws, and the 
board C again put in place to support 
both the pattern and box. After this 
puur liquid plaster on the finished side 
of the pattern until the box is filled to 
the top or narrow side S; then strike off 
the plaster true with the top S of box, 
and when it has set hard, remove it from 
the box. 

This plaster is to be used as a match 
tc support the pattern and form the part- 
ing when the first half of the core is 
rammed up. It is made on the face 
rather than back of the blade, as a match 
made on the hack could be used for no 
other pattern, while if made on the face 
the pattern itself may be cut to any de- 
sired shape and the match still be used, 
the pitch being the one thing which must 
remain constant. 

Now the blade pattern may be finished 
and when ready to use the cores are 
made as follows: With the pattern and 
plaster match closed into the box—the 
back corner of the blade pattern must 
be cut away at U, Fig. 4, to clear the 
box—all are laid on a bottom board, on 
the side of the box marked S. Fig. 4 
shows the parts assembled for pouring 
the plaster match when making cores; 
the first bottom board being placed on 
the opposite side to that shown in the 
plan view. After this ram up the core 
on the back side of the blade; strike off 
the top; place a board (use C) on the 
top side R of the box; clamp bottom and 
top together and roll over. Then remove 
the board from S side, which is now the 
top; take off piece G with its bar M, and 
lift out the p'aster match (the corner of 
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Fic. 5. BOXED-UP 
as will allow not less than an inch of 
sand, outside of the finished pattern, at 
all points. The two long sides and outer 
end must have liberal draft; 2 inches 
to the foot is none too much. This box 
parts on what is approximately the pitch 
angle at the circumference of the wheel, 
NO and NWN. Three 


as shown by line 


good dowels should be used in the point, 
and rabbets PP cut to receive pieces 
K, L and M, Fig. 3. 


With the partly finished pattern held 


in the core box (placing the face side 
toward the narrow side S, Fig. 4) by 
pieces K, 1 and M; L may be fastened 





PATTERN FOR 


THE MoLp 


the plaster at Q must be cut off to clear 
the box); replace G and close on side S. 
Put a little parting sand on the joint and 
finish ramming up the core. Irons for 
lifting the core are placed for side R at 
outer corner 7, and for side S, at V; side 
R being the top of cone when set. 

Draw out block H, Fig. 3; then lift off 
side R with its half of the core; draw 
out the blade pattern and blow out all 
loose sand; paste the joint and close R 
on again; clamp core plate on side R 
and roll over. The whole box may now 
be removed from the core and block G 
lifted away. 
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OPERATIONS ON THE PATTERN 


The pattern to be used for this two- 
bladed wheel is boxed up, as shown in 
Fig. 5. The width and thickness must 
match the core box, and the length must 
be the exact length of two cores. No 
clearance will be necessary for the set- 
ting of these cores, the extreme draft 
allowed in the box making it possible 
to have box and pattern both of the same 
size. 

A recess H is cut into the top of this 
pattern to match block H in Figs. 3 and 
5. There is a second recess opposite H 
in Fig. 5 to match G of Fig. 3. Core- 
prints for the shaft-hole core may be 
placed in these recesses. 

For the three-bladed wheel the blade 
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pattern was narrowed up a little and 
stopping-off pieces W and W1 were fitted 
into corners of the core box, as shown 
in Fig. 4; the one used on the face side 
of the blade was cut in two to suit the 
plaster match. The angle included by 
these pieces is 120 degrees with the blade 
pattern at its center. 

A new, three-armed 
necessary for this wheel, each arm hav- 


pattern was 


ing the same cross-section as the inside 
of the core box, and care was taken to 
have the lengths of all three arms exact. 
When the four-bladed wheel is made, it 
is likely that the blade pattern will be 
still further reduced in width, and a new 
pattern and more stopping-off pieces, as 
at X X1, will be required. Patterns like 


~] 


—_ 
on 


Fig. 5 are not expensive, but they should 
be accurately made and spaced. 

The core box with its plaster match 
piece, having been once made, is avail- 
able for any wheel of the same pitch and 
size of hub; the diameter may be varied 
within the limits of the core box. 

This method might be used to advan- 
tage in the production of iron patterns, 
as it is evident that any shape of blade, 
within the limits of the core box, may 
be used; the only fixed parts being the 
pitch and the hub dimensions, and even 
these can be changed by making one new 
blade pattern, with its match piece, while 
it may still be possible to use the core 
box, and if so, all patterns made to 
fit it. 








Ball Bearing Center and Hardening Method 


By W.D. Forbes 








Hardly a proprietor of a machine shop 
has not had to settle the question 
of high-speed steel. I got through with 
it just as I did with the measles and 
whooping cough, but I shall not g9 
through it again. Those who sell this 
quality of steel are most charming men 
ind entertaining in their talk, but hav- 
ing absolutely settled on what make of 
high-speed steel to use, I shall continue 
to use it until my death and this may 
be hastened by the talk of some stecl 
men. 

Generally I enjoy meeting these gentle- 
men, but when through with their argu- 
ments my head is apt to buzz, and I 
cannot understand how it is that some 
firms of the highest reputation in the 
land are using “exclusively” the brand 
of steel sold by the gentleman in my 
presence. 

With the use of this high-speed steel 
I have found, not so much in my own 
works as in those where much heavier 
work is undertaken, that the dead centers 
of the lathes are giving trouble on the 
roughing cuts. On light work, little or 
no trouble is encountered, but on very 
heavy cuts the ordinary lubricant that is 
permissible on the dead centers does not 
do the work, and they break off and 
burn and become a nuisance. 

I was thinking of trying a live tail- 
stock center, by using a ball back of the 
center and ball bearings at the front 
end. I would only use this, however, 
for roughing, as undoubtedly there will 
be some lost motion which would be 
objectionable on a finished cut, and there- 
fore would make the center in such a 
way that I could lock it firmly for the 
finishing cut. 

I am not quite sure that centers with 
ball stops and bearings will work well. 
Has anybody tried this? If so, it wou'd 
be interesting to readers to know what 
results were obtained. 


In considering the high-speed stecl 


question, I have talked with many 
friends, and one of them showed me a 
most interesting treatment of ordinary 
good cast steel. The apparatus consisted 
of a cast-iron pot holding about two 
gallons. It was set up and entirely in- 
sulated, and to it was connected the 
negative wire of a 250-volt direct current. 

The pot was filled with the ordinary 
hardening solution of cyanide. Above 
it was a movable insulated bar the low- 
er end of which was provided with means 
for clamping a tool, while to the upper 
end was connected the positive wire. 
This bar could be moved down until the 
tool was immersed in the solution in 
the pot; the current was then thrown on 
for a very short time, not more than two 
seconds; the switch thrown off and the 
tool was most beautifully hardened and 
stood up as well as any high-speed steel 
that I had tried. This current could be 
kept on until the tool actually melted 
at its point, but, of course, it could not 
be burned under the conditions. The 
current was heavy, but the time it was 
used was extremely short. 

This process may be patented, but ! 
do not think so. It could be used most 
advantageously in hardening reamers, as 
around the pot could be hung cast-iron 
strips that hang close to the cutting 
blades of the reamers, so that when the 
current is turned on the blades are 
nicely hardened and the rest of the 
reamer left soft. Taps could be treated 
the same way. I was told that cutters, 
where warping would make them use- 
less, were treated with perfect success, 
no warping occurring. 

Still this steel question is most im- 
portant. I am looking for a decided ad- 
vance in removing metals rapidly and 
successfully by the use of oxyhydrogen 
and acetylene torches or flames. I have 
seen successful work done by this ap- 
paratus, and they are becoming very 
simple to operate and are filling a field 


The welding done by 
this torch is most satisfactory, and as its 


which will widen. 


price is by no means high, it seems to 
me that it must become more common. 
I hope very soon to be in a position to 
make some most interesting trials with 
this class of torch in view of determining 
the strength of the welds, and the cost 
of removing metals, and the time taken 
to do this work, and as soon as I have 
gotten through with it I think it will in- 
terest your readers. 








Two Motors and One Line 
Shaft 


By O. S. BICKFORD, JR. 








When we found our little two-horse 
motor getting pretty nearly all the 
load it could carry we thought to divide 
the line shaft and drive a part with an- 
other motor, but the question arose at 
once as to where to make the division, 
and after a little hesitation at the novelty 
of the plan we decided to get a three- 
motor and hitch up side by 
side with the other. 

These two motors have now been run- 
ning eight or nine months and pull to- 
gether as nicely as a pair of horses. 

We used pulleys to give the same 
speed of main line from each motor, 
which runs at 1800 revolutions and now 
we can put full load at either end of the 
line and also have the advantage of 
using only one motor when we need a 


horse 


small amount of power. 

These are operated by switches placed 
side by side and when we wish to use 
only one motor we close both switches 
together and pull one out, thus losing 
only what power is taken by the line 
shaft to drive the rotor of the other motor. 

As our motors are small, no starting 
device is used, but we believe it would 
be practical to use larger motors coupled 
up in the same manner. 
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Efficient Duplicate 
Work with the Aid 
of Special Tools 








EDITORIAL CORRESPONDENCE 





Fic. 1. FORMING 

There are some interesting examples 
of using an engine lathe for chucking and 
forming work in the shops of the Seneca 


Falls Manufacturing Company, Seneca 
Falls, N. Y. Taking their own operations, 


we can begin with the forming of the 
spindle-gear blank, as illustrated in Fig. 
1. The piece of steel has been previously 
bored and the keyway cut so as to be 
driven by a key set into the arbor for this 
purpose. 

The arrangement tools can be 
clearly seen, and it also be noted 
that there is an extension from the under 
part of the tool block carrying a post 
which holds the scoring tool, it not being 
convenient to combine this with the form- 
front. This is for cutting 

in the edge of the gear 


of the 
will 


ing tools in 
an oil groove 


THE SPINDLE-GEAR BLANKS 





Fic. 2. 





LC hE ADSTOCK FEED @PyDee” 











Fic. 3. Toot FOR SIZING SHOULDERS OF 


Freep Rops 


blank, and both this and the forming tools 
are controlled by stops which determine 
the size. 








FORMING THE FEED-ROD BUSHINGS 


The method and the tools used in form- 
ing the stud bushings are shown in Fig. 2. 
The work has been previously drilled 
and the oil groove cut so as to serve as 
a keyway for the piece on the arbor. It 
is formed at one operation to within 
about 0.005 inch. The shoulders are fin- 
ished with a sizing tool and the cylindri- 
cal surfaces are ground to size. 


Too. FOR SIZING SHOULDERS 


The tool for sizing the shoulders of the 
feed stud for the headstock so as to have 
them all the correct length, is shown in 
Fig. 3, and indicates both the style of 
tools largely used and the way in which 
each tool is plainly marked so as to avoid 
mistakes. This tool also makes under- 
cuts or scores so that in grinding the 














FORMING HANDLES WITH TAPER ATTACHMENTS 














FACING AND SIZING THE BACK GEARS 
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Fic. 6. BoriInc AND FAcING WORM BRACKETS 





wheel may be run clear to the shoulders. 
As with the tools shown in Fig. 2, this citiaatomsutahtinanaendabsieiiidaiiaimainiedate 
is mounted in the tool block in place of ’ 
the tool post, being photographed in the 
position shown to give the best idea of 
its construction. 

Fig. 4 shows the way in which one of 
the 9-inch lathes uses its taper attachment 
for forming the back-gear lever handle. 
It is easily seen how the cross-slide is 
controlled by the form at the back. Inci- 
dentally, this also gives a method of 
motor driving which is somewhat un- 
usual, the motor being located on the 
floor and belted up as indicated to the 
clutch countershaft behind the lathe. 

In Fig. 5 a special tool block has been 
placed on the cross-slide in place of the 
compound rest and carries four tools. 
These tools turn and face both gears at 
the same time, the work being driven by 
the stud or angle iron projecting between Ce 
the spokes of the larger wheel. As in Fic. 8. LATHE FITTED FOR SCREW-MACHINE WORK 
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Fic. 9. REAMING CONE PULLEYS Fic. 10. TuRNING AND FACING CONE PULLEYS 
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Fig. 8 shows one of the 9-inch lathes also face all shoulders. 
with the same motor drive as in Fig. 4, 
equipped with a turret on the bed and 
a double slide, draw-in chuck and 
automatic rod feed, making it practically 
a screw machine for forming screws and 
studs. 


the other finishing tools. Both ends 
tool 


tached to the lathe spindle. 


One side of the 
special tool block carries roughing and 


the cone are supported by a plug at- 


Fic. 11. Speepinc Up Cross-FEED SCREWS Fic. 12. CHUCKING FOR FACING 
the other work, stops are provided to in- shown in Fig. 10, by the tools in the SPEEDING UP 
sure duplication of sizes. special toolholder shown. These tools Fig. 11 shows 


blanks. 


of speeding up 


the 













a chucking 
which is used for boring and facing gear 
The unusual feature here is the 
cross-feed screw 
moving the tool quickly across the space 
between the hub and the rim. 











A CONVENIENT FACING FIXTURE 
The worm brackets for the carriage are 

bored and faced in the fixture shown in 

Fig. 6. This is mounted on the faceplate, 


the boring bar and reamer being guided 


by hardened bushings located on both 
sides of the work. The tool shown in 


place is used for facing the inside shoul- 
der of the bracket for the worm. These 
shoulders are finished to correct size by 
means of the adjustable collars and stops 
on the end of the fixture. The 
cutter is secured to the arbor by a taper 
pin, the hinged arms acting as stops for 
the adjustable collars which are held in 
position by the nurled pins and are 
swung back out of the way when using 
the boring bar. 


shown 








MACHINING THE CONES 












Lathe-head cones are machined on a 
Gisholt lathe as indicated in Figs. 7, 9 
and 10. The first shows the bar carrying 
round tools which for the 
first boring. These also face the inside 
shoulders and the last tool turns and 
faces the outside end of the large cone so 
the grinding wheel may run to the shoul- 
der formed by the flange which is attached 
to the cone before grinding. The cones 
are reamed, as shown in Fig. 9, in the 
same machine, the reaming being for the 
flange hub and the cone gear. Both the 
boring and reaming bars are guided on 
the inner end by hardened bushings in 
the lathe spindle in the usual way. 

The third operation is the turning of 
the three smaller steps of the cone, as Fic. 


five is used 





13. FOREMAN’S 
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not interfere with the power feed which 
is used when the tool is cutting. In use 
these gears are guarded in common with 
all other gears in the shop, but were re- 
moved for clearness of _ illustration. 
There is also a cross-feed boring tool 
used in the turret for truing up the holes 
in the hub. 

Fig. 12 illustrates the manner of chuck- 
ing gear blanks while facing off the sec- 
ond side. The position of the binding 
screws forces the finished side of the work 
against the face plate and insures par- 
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allel sides. Correct thickness is secured 
by a stop on the lathe bed in front of 
the carriage so that measuring is un- 
necessary. 

Fig. 13 shows a very convenient cab- 
inet or rack for holding blueprints for 
the foremen. The blueprints are all 
bound with pressboard covers in groups 
for different parts of the lathe, and each 
group has a place in this rack. The 
upper edge of each book bears the name 
of the group and is exposed so as to be 
clearly seen, enabling any book to be 
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quickly selected. Above the foremen’s 
desks are hinged’ boards on both sides of 
which are hung time cards, which also 
constitute the workman’s order. When 
a man finishes a piece of work he takes 
the first order hanging on the pin bearing 
his number. This system enables the 
foremen to lay out each man’s work in 
advance, keeping one or more jobs ahead 
as the case may be, and prevents delays 
and interruptions. This and many of the 
other interesting features of this shop are 
due to the superintendent, E. A. Oakes. 








Semi-automatic Sheet 


Metal Trimming Lathe Ay VV’. /V’. Patterson 








Most manufacturers of  sheet-metal 
shells consider the trimming or edging 
operation a source of worry and expense 
when done on a small hand trimmer; sev- 
eral of the larger manufacturers have de- 
signed and built semi-automatic machines 
for this work, one of which, as shown in 
the line drawings, Figs. 1 to 5, I de- 
signed some few years ago. 




















For every size of shell trimmed by 
hand an arbor has to be made as in the 
case of the semi-automatic; very often 
new cutters and followers also. In the 
case of the machine shown it is necessary 
to provide an arbor, a shuttle and a sheet- 
metal magazine tube, explanation of 
which will be found in this article. 

Referring to the drawings, Fig. 1 is 


the plan; Fig. 2 is a section through A A 
of plan, Fig. 1.; Fig. 3 is a_ section 
through X X of Fig. 1; Fig. 4 is a section 
through Y Y, Fig. 1; Fig. 5 is a detached 
view of the magazine shuttle, not shown 
in any of the other views. The details 
of the machine are lettered the same on al! 
views so that the reader will readily see 
their location and relation to each other. 
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THE DRIVE AND CAM SHAFT MECHANISM 


Referring to the plan, Fig. 1, A is the 
main frame or bed of the machine, at the 
left of which the head brackets BB are 
mounted. Running in plain babbitt bear- 
ings in BB is the drive spindle N on 
which is keyed the two-step cone pulley 
O. On the right-hand end of this is 
screwed and doweled the small driving 
pinion W which engages the large quill 
gear U. The small quill gear engages 


large gear P to which is fastened pinion 
V, both running free on spindle N. Pin- 
ion V in turn drives gear Q keyed to cam 
shaft E, thus the desired speed for the 
cam shaft is obtained from one belt drive. 

At the right-hand end of A the three 
CCC are mounted, 


brackets carrying 
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another gear segment A which is retained 
by means of a collar and bush. ‘In the 
lower end of A is mounted a roll which 
engages with a cam L, on the cam shaft, 
and is held against the cam by means of 
a spring as represented in Fig. 4. In ac- 
tion the cam L engages the roll in A, 
thus giving an oscillating movement to 
segment K, and the shuttle, Fig. 5, over 
which is mounted the magazine tube, 
not shown. This tube is not shown, but 
is suspended over the shuttle by a tray, 
from which the operator feeds the work 
into the tube. The lower end of the tube 
fits around the shuttle, the shell being re- 
moved from the magazine by the oscillat- 
ing movement of the shuttle and gear 
segments K and A, and the follower rod 
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Section on Line X-X, FIG, 3 


THE CUTTER OPERATING 
MECHANISM 


Fic. 3. 


the cam shaft E and the two push rods, 


H being the follower rod, and b the 
shedder rod. Keyed to the right-hand 
end of the cam shaft is a drum cam, 
provided with suitable cam faces (not 


shown), and engaging with the cam F 
is a roll f attached to collar R by 
shoulder screw e. Collar R is adjustable 
for different lengths of shells. Mounted 
on follower rod H_ is a threaded sleeve 
d to which is fastened the yoke T, by 
means of the spanner nut S, 7 in turn 
being secured to shedder rod b, by means 
of a set screw, as shown. The shedder / 
fits over trimming arbor G and is held 
on the shedder rod as shown, thus pro- 
viding means of adjustment for different 
lengths of work. The lateral movement is 
obtained from the cam drum, the cam faces 
on which are made of sufficient length 
and pitch to do all work within the range 
of the machine, while all over travel 
is taken care of by means of parts d, 
R and I. 


THE MAGAZINE FEED AND THE CUTTER 


Inserted in the end of rod H is the fol- 
lower J which is retained by a small pin 
and runs on a 60-degree center. Over 
H, and a press fit in bracket C, is a 
shouldered sleeve, running free on which 
is a gear segment K, to which is fastened 
the shuttle, Fig. 5. Mounted over BD is 


Section on Line X-Y, FIG. 1 
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Fic. 4. MECHANISM FOR OPERATING FEED 
SHUTTLE 
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MAGAZINE SHUTTLE 


Fic. 5. 


shoves the shell from the shuttle over ar- 
bor G, which is provided with suitable 
cutting edge. The cutter shown at B, 
Figs. 1 and 3, is brought into action by 
means of cam M, mounted on cam shaft 
E, the trimming being done by this cir- 
cular cutter and the cutting edge on the 
arbor. The return movement of the push 
rods strips the shell, and clears the way 
for the next shell, a finished shell being 
produced at each revolution of the cam 
shaft. 

The cutter is provided with means of 
adjustment in each direction, swings on 
60-degree centers, and is held against 
its cam by means of a spring. A plain 
slide is provided in order to use a knife 
tool when doing work too heavy for the 
circular cutter; where possible to use it 
the circular cutter will give the best re- 
sults. 


SHUTTLE DETAILS 
An explanation of the shuttle will prob- 


ably be of value to the reader. Referring 
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to Fig. 5, k is a shouldered washer pro- 
vided with means of attachment to gear 
segment K, Figs. 1, 2 and 4. Sweated 
to k at i is a semi-circular piece of sheet 
metal, made slightly larger than the out- 
side diameter of the shell to be trimmed, 
the opening in which allows the shell to 
drop from the magazine tube, and a par- 
tial rotation of which closes the lower 
end of tube, and the shell is then car- 
ried out and onto the arbor by means of 
the push rod H and follower J, Fig. 2. 

The machine has a capacity of from 
40,000 to 60,000 shells per day, and a 
range up to 3 inches in diameter by 3% 
in length. The time required to set for 
each size does not exceed three-fourths 
of an hour; the extra parts required are 
a small item, and the quantity and quality 
of the work more than pay for the up- 
keep. 








A Drill Jig 
By H. M. DENyYEs 








The drill-jig guide, shown in the ac- 
companying cut, is for use on small 
drill presses and knee-feed drill presses, 


where the holes A, B, C and D are 
grouped in a manner similar to that 
shown. 


The guide K is fastened to the table 
L of the drill press by four screws and 
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A DriLt Jic 
The legs G and // are 
screwed on the bottom of the jig F, 
these legs hold the jig off the table. 
With the jig in the position shown, the 
hole B is drilled. The jig is then moved 
back against the stop pin WN, the jig 
still being held against the arms 1 and 2 
of the guide K, and the hole A is drilled. 

The jig is then moved over against 
the arms 3 and 4 but still holding it 
against the stop pin N, the hole D is 
drilled. The jig is moved forward against 
the stop pin J, still holding jig against 
the arms 3 and 4, and the hoje C is 
drilled. 

The work E is then removed and an- 
other piece put in, which is held by a 
clamp screw, not shown. 


two dowels. 
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MODERN SUBMARINE 9 Complicated Mechanical 





TORPEDO 





BOATS 


Devices Solving a Problem 


of Much Historic Interest 








History tells of many attempts from 


very early times to solve the problem of 


submarine navigation, but it is in the 
present day only that a practical boat 
which can travel any distance under the 
surface of the water, has been con- 
structed. This takes the form of the 
modern submarine torpedo boat. 

Even though as short a time ago as 
the Civil War, several attempts to use 
submarine topedo boats are recorded, the 


Fic. 1. 


results obtained were purchased only 
with the lives of the operators. 

At the present time, all of the prin- 
cipal navies of the world are equipped 
with submarine torpedo boats of one type 
or another. One type of boat used by 
the United States navy is the “Holland,” 
as built by the Electric Boat Com- 
pany, at Quincy, Mass., and the accom- 
panying illustrations show the general 
appearance of these vessels. 

It will be seen that the shape of the 


INTERIOR OF ENGINE ROOM OF SUBMARINE TORPEDO BOAT. 
SIDE IN FOREGROUND. 


BY R.S. BAYARD 

boat proper is somewhat like that of a 
cigar while the lower part of the super- 
structure on top adds an appearance not 
unlike an ordinary boat upside down. A 
portion of this superstructure is flat and 
when running above the surface of the 
water this flat section gives a little deck 
space for standing room. 


MoTIveE POWER 


When on the surface these boats are 


driven by gasolene engines and when 
submerged the motive power is obtained 
from storage batteries and_ electric 
motors. Some boats recently completed; 
that is, the “Narwhal,” the “Salmon” 
and the “Grayling” have a displacement 
of 360 tons and are driven by two 6-cyl- 
inder gasolene engines developing 690 
horsepower delivered to twin propellers. 
These boats are of considerable size, be- 
ing 135 feet long and their surface speed 
with the gasolene engines is about 13 


knots while their submerged speed when 
running with the storage batteries is 
more than 10 knots. These boats are 
the largest submarines that have been 
built so far, but there are many other 
smaller ones in commission. 


THE Power PLANT 


It would be hard to conceive of a 
power plant more compactly arranged 
and with which more different operations 





SIX-CYLINDER GASOLENE ENGINES ON EITHER 
Motors AND AUXILIARY APPARATUS BEYOND 


can be performed, than with the com- 
bined gasolene-electric machinery which 
is installed on one of these boats. In the 
tail shafts leading to the propellers, there 
are several clutches and they are so ar- 
ranged that the gasolene engines may drive 
directly to the propellers or, disconnect- 
ing the propellers, a gasolene engine 
may drive a motor as a dynamo, gen- 
erating electricity to charge the storage 
batteries. Also, the gasolene engine may 
drive an air compressor to compress air 
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up to 2500 pounds pressure. It may also 
drive a bilge pump to pump out the 
ballast tanks or to remove water which 
may leak into 

Further than this the engines may be 
entirely disconnected, and the electric 
power from the storage batteries used to 
drive the motors, turning the propellers 
and driving the boat under the surface or, 
disconnecting the propellers, the motors 


the vessel. 


may be used to operate the air com- 
pressor or the bilge pump. Two other 


uses may be made of the motors, that is, 
“cranking,” or starting and _ reversing. 
BALLAST TANKS 


Just inside the lower half of the shell 
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submerged. Steering below the surface 
is accomplished by both horizontal and 
vertical rudders. 

There is another ballast tank known as 
the adjustment tank and by carefully 
graduating the amount of water admitted 
to it, the weight of the boat may be so 
accurately adjusted that it can be made 
to float at almost any predetermined depth 
when not in motion. 

In the bow and stern there are what 


are known respectively .as the forward 


trimming tank and the after trimming 
tank. By adjusting the quantity of water 


the 
the 


ballast in each of these two tanks, 
trim or inclination of the boat in 
water may be nicely regulated. 
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tion purposes when submerged. For long 
submergences it is, of course, necessary 
to get rid of the vitiated air in the boat 
and as this has to be done against the 
outside water pressure, which depends 
upon the submergence, a small “foul air 
pump” is provided. This device forces 
the vitiated air out of the boat and into 
the sea. Under ordinary circumstances, 
the pressure within the boat is main- 
tained at just about atmosphere, this 
being determined by a barometer for 
that purpose. 

Necessity for resisting the outside 
water pressure when submerged has 
considerable to do with the shape of 


the vessel and the Government re- 
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Fic. 2. ROOM OF 


of the boat in the midship portion water- 


ballast tanks are arranged, these tanks 
being both at the sides and bottom. 
When these tanks are empty the vesse 


weighs 20 per cent. less than an equal 
volume of water and consequently has 
plenty of incentive to stay at the 
surface. 

By adjusting the amount of water in 
the ballast tanks the boat may be made to 
float high or low or sink entirely. For 
under service conditions enough 
water is admitted to the tanks to leave 
about 700 pounds positive buoyancy, and 
in will float just awash. Then by means 
of the horizontal diving rudders at the 
stern, the boat may be made to dive 
below the surface and become completely 


diving 


SUBMARINE, LOOKING FORWARD. 
WHEELS OPEN BREECH 








CENTRAL 
Doors OF TORPEDO TUBES. 
THE PART OF COMPRESSED AIR 

There are several different means of 
getting the water out of the ballast tanks, 
although the usual method is by dis- 
placement with compressed air. When 
at the surface, the air compressor is run 
to charge air to 2500 pounds pressure 
and bottle it up in seamless steel bottles, 
thus storing a large quantity of air in a 
small space. Except for charging the tor- 
pedoes which use air at 2250 pounds 
pressure, this bottled air is reduced by a 
reducing valve to about 100 pounds pres- 
sure in a piping system extending 
throughout the boat. This pressure serves 
for clearing the ballast tanks and also for 
shooting the torpedoes out of the torpedo 
tubes. This air is also used for ventila- 
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HANDWHEEL AND CRANK CONTROL Bow CAP. 
PIPING FOR OPERATION OF TUBES 


quires that before acceptance these 
submarine torpedo boats shall be sunk 
to a depth of 200 feet below the 


surface of the water. This brings the 
pressure to about 90 pounds per square 
inch over the entire surface of the struc- 
ture. On this test, which is made by 
lowering the boat from a derrick at sea, 
without any occupants, a pantograph 
measuring device is used which records 
the amount of the deflection of the shell 
of the boat due to this heavy pressure. 


SEEING AROUND A CORNER 


As seen in all the illustrations, above 
the small deck on the surface of the boat 
there is a further superstructure known 
as the conning tower. The main por- 
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Fic. 3. 


tion of this conning tower is a round tube 
in which the commanding officer stands. 
In front of him there is the eye piece of 
what is known as the periscope. A tube 
about ten feet long projects up through 
the top of the conning tower and by means 
of reflecting prisms both at the top and 
the bottom, together with an object glass 
at the top and suitable eye pieces at the 
bottom, the officer in the conning tower 
can see what is going on around him as 
long as the object glass at the top of the 
periscope is above the surface of the wa- 
ter. By means of a handwheel he can 
turn this periscope to look around the 
horizon. 

For ordinary purposes, the periscope is 
provided with lenses of such design that 
the operator sees external objects in ex- 
actly the same size as he would see them 
with his naked eye if he were at the sur- 
face. In this way be is able without dif- 
ficulty to judge distances with consider- 
able accuracy. Beside this, however, 
there is a telescope attachment to the 














~ 


~<a 
iil h1RicIN MECH! NIST? y, 





THE “STINGRAY” AT FULL SPEED ON SURFACI 


periscope by which the image is magnified 
just as if the observer were standing at 
the surface of the water and looking 
about him with a binocular. This, of 
course, is of great assistance in look- 
ing at objects at a distance. Each of the 
newer submarines is now provided with 
two periscopes, one for the commanding 
officer, which may be turned around for 
observation on all sides and one for the 
helmsman, this latter periscope being 
suitable for looking straight ahead, in the 
direction of travel only. In this way, 
while the commander may be observing 
on all sides, the helmsman can at all 
times see exactly what is in front of him. 


THE CONTROL 


At least five men are required to op- 
erate the boat, all working in unison. 
The officer in the conning tower has 
speaking tubes before him and can talk 
to any of the different men engaged in 
the running of the boat. One man in 
the body of the boat just forward of the 


center, operates a wheel which controls 
the horizontal or diving rudder. Before 
him are two gages giving directly the 
depth of submersion of the boat by 
means of the pressure of the exterior 
water up to the surface. Two gages are 
provided, simply to act as a check one 
against the other and in case one should 
be out of order. He can also see several 
inclinometers or levels to assist in main- 
taining an even keel. 

Just forward of the conning tower, in 
the body of the boat, a man is stationed 
to operate the vertical rudder which 
steers the vessel like any ordinary ship. 
Another man in the after section of the 
boat acts as engineer to control the ma- 
chinery. In the forward part of the boat 
still another man controls the torpedo 
apparatus. 


SHOOTING TORPEDOES UNDER WATER 


Shooting the torpedoes under waterisa 
problem which is solved in rather a novel 
manner. There are four torpedo tubes 
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in the bow of the boat proper, parallel 
to and symmetrically arranged around 
its axis. A short section of the bow of 
the boat constitutes a revolving bow cap 
which is separate from the main body, 
and this revolving cap is made with two 
holes through it, a little larger than the 
diameter of the torpedo to be fired. These 
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hatch covers are, however, arranged with 
springs so that by releasing from the in- 
side the caps will fly up on hinges. 
Furthermore, each hatch cover is at the 
top of what is really a tube projecting 
down into the upper portion of the air 
space of the body of the boat. 

Suppose first that a hole is made in 
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son, the boat could not be raised from 
the bottom, even if there were no hole 
in the hull. In this case the air pres- 
sure within the boat would be raised to 
equal the outside water pressure by 
means of the bottled-up compressed air. 
On the latest boats three escape hatches 
are provided, besides the conning-tower 
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Fic. 5. 


two holes are diametrically opposite to 
each other and on the other diameters 
there are two round seats of such size 
as to cover the torpedo-tube holes in the 
bow of the boat proper. The cap is so 
arranged that it may be revolved on its 


axis which is the axis of the ship, 
the cap being first slid forward a 
little, bringing its back surface away 


from the front of the vessel to a slight 
extent. Revolution of the bow cap brings 
the holes through it opposite any two of 
the four diametrically opposite torpedo 
tubes on the inside of the boat, so that 
while two of the torpedo tubes are open 
to the outside water through the holes, 
the other two are tightly closed against 
entering water by the round seats on the 


back surface of the cap. The tubes 
which are open are immediately filled 
with water from the outside but this 
water cannot get into the boat because 


there is a cover on the inside end of each 
tube. For inserting torpedoes into the 
tubes the inside covers are removed but 
not before the outer ends have been 
covered by the seats on the bow cap and 
the trapped water blown out by com- 
pressed air. This blowing out of the water 
would considerably disturb the trim of 
the submerged boat, so a compensating 
tank is provided inside the boat and the 
water in the torpedo tubes is simply 
transferred to this, in this way maintain- 
ing the weight approximately constant. 


GETTING OuT 


Now, as to the vital question, “how 
do you get out when anything happens ?” 
Of course, when the boat is submerged 
all hatch openings are tightly sealed by 
means of rubber gaskets and pull-down 
bolts. On the most modern boats, the 





LAUNCHING OF THE “NARWHAL.” 


SHows Bow 


the bottom of the vessel and the water 
is leaking in. The inflow of water will 
compress the atmosphere inside of the 
boat until this pressure equals the pres- 
sure of the water on the outside, and 
this compressed air will occupy the top 
portion of the vessel’s hull, where the 
men’s heads would be while standing 
in the rising water. With equal pres- 
sures inside and outside the release of 

















Fic. 6. ALL THERE Is TO SEE AND 
SHoot AT 
the catches on the hatch covers will 


allow them to fly open by their springs. 
Water will then of course fill the hatch- 
tube opening, but air will be trapped by 
the lower ends of the tubes leading down 
from the hatches and cannot escape out 
through the hatch because of the water 
seal at the bottom of the hatch tube. 
This gives time for the men, one by one, 
to duck their heads down under the sur- 
face of the water in the boat, climb 
through the hatch tube and swim out to 
the upper surface. This method of escape 
could also be used in case, for any rea- 


CaP AT 


LEFT 


hatch, which is provided with two doors 
to form an air lock. The spectacular 
method of being “shot” out of the tor- 
pedo tube is said to be dangerous, un- 
necessary and melodramatic. 

Four torpedoes are carried by the 
more modern of these little boats; that 
is, one in each of the four torpedo 
tubes. Gasolene fuel is stored in tanks 
underneath the torpedo tubes in the for- 
ward portion of the vessel. 


THE SHIP DESIGNERS’ PROBLEM 


From this description it would not 
seem to be a very difficult matter to 
build a boat that will operate in a satis- 
factory manner beneath the surface of 
the water. It must be remembered, how- 
ever, that this result has been arrived 
at only after years of study and experi- 
ment and even lately, with some of the 
modern boats of different design it has 
been found that it is very difficult to 
maintain equilibrium when under the 
surface. These unstable boats were not 
properly designed and had a strong 
tendency to pitch. It was found on trial 
to be almost impossible even with the 
most careful manipulation of the diving 
rudders to keep them on an even keel 
or at an even submergence, at a speed 
of only about 5' knots an hour. In 
some boats that have been tried this 
variation in submergence is said to have 
amounted to 20 feet or more in a short 
distance. The higher the speed when 
submerged the greater tendency there is 
to pitch and consequently the more 
danger there is of the boat turning end 
over end and going to the bottom to its 
destruction. Many different methods of 
control have been tried to overcome these 
difficulties with the result that the boats 
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now being purchased by Uncle Sam are 
able to run along under the water at 
the high speed of over ten knots an 
hour with remarkable stability and a 
variation in submergence of not more 
than two feet, for continuous running. 


Rapbius OF ACTION 


As to radius of action, with the amount 
of fuel which can be stored on board it 
has been demonstrated that some of the 
boats recently furnished the Government 
are able to run on the surface to a dis- 
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tance of about 700 miles at an average of 
over nine knots. If this speed were re- 
duced to seven knots the range would 
be nearly 1200 miles. When submerged 
these boats when running at full speed 
of about 10 knots are capable of run- 
ning for over an hour continuously, 
and if this speed is reduced to about 
half, the radius of action when sub- 
merged would be nearly 80 miles. This 
seems like a large discrepancy at the 
slow speed, but it must be remembered 
that the power required to drive a ship 
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through the water is about proportional 
to the cube of the speed. In other words, 
twice as fast requires eight times the 
power. 

It is often asked, “How long is it pos- 
sible to stay under the water in one of 
these submarines?” As far as personal 
comfort is concerned, with the steel bot- 
tles fully charged with fresh compressed 
air, it is possible to live in one of these 
boats beneath the surface of the water 
for several days at a time without the 
slightest inconvenience. 








Electric Charging Truck in Malleable Foundry 


By C. A. Stone 








The accompanying picture shows an 
interesting “pot” truck in use at the plant 
of the Marion Malleable Furnace Com- 
pany, Marion, Ohio. In malleable-fur- 
nace work the parts to be treated are put 
in covered pots and then placed in a fur- 


motor and a standard potential starter. 

The motor drives a main shaft, located 
between the I-beams forming the sides 
of the truck, through suitable gearing. 
On this shaft is a clutch, somewhat like 
those used on automobiles, by which the 


nished by a small’ piston air compressor 
driven from the main shaft by an eccen- 
tric. 

The operator rides at the rear of the 
truck and has complete control of it at 
all times. The range of operation is 
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ELECTRIC TRUCK 


nace in which they are subjected to a 
heat treatment. When cold it is an easy 
matter to handle them, but after they 
have been heated it is a very different 
proposition. Several different schemes 
have been tried in this plant for handling 
the hot pots. These have included trucks 
operated by steam and compressed air, 
but both methods have their disadvan- 
tages and the electric truck described 
below has been put in use. 

This truck is made up of structural- 
steel members supported by three wheels. 
The two at the front are for driving, while 
the smaller one at the rear is for steer- 
ing. Mounted near the rear of the truck 
is a standard “squirrel cage” induction 


FOR HANDLING ANNEALING BOXES IN MALLEABLE FOUNDRY 


traction wheels at the front can be driven 
in either direction or cut out entirely. 
After being started the motor runs con- 
tinuously. Power for the motor is ob- 
tained from an overhead trolley sup- 
ported by the roof trusses. A small cart- 
shaped affair runs along on the trolley 
wires and gives the necessary electrical 
contact. 

The elevating hooks that lift and sup- 
port the pots are located at the front end 
of the truck. These hooks are pivoted 
to the truck at a suitable point, as shown 
in the halftone. A cylinder operated by 
compressed air and connected to the 
hooks by rods, lifts or lowers the load 
of pots. Air for this cylinder is fur- 


limited only by the size of building or 
locating of trolley wire. 





A healthy growth in the various elec- 
trical industries during 1909 is pointed 
out by the Electrical World in calling at- 
tention to the obvious fact that a great 
many more electric automobiles have 
been built; that wireless telegraphy is in 
more widespread use; that electric heat- 
ing and cooking devices are in greater va- 
riety and popularity; that electric motors 
have been applied to novel purposes; that 
new lamps have come in to broaden the 
domain of electric illumination. It esti- 
mates apparatus and income from service 
during 1909 at $1,500,000,000. 
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A Practical Internal 
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Milling Device 
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By kb. W. Knowlton 








Internal grooving has often been done 
in the shaper and the rifling machine. I 
had never thought of a milling device for 
such work, until I got up against a job 
that required a number of grooves, sim- 
ilar to keyways except that their length 
and depth were very particular, they must 
also not break out at the open end of 
the job and could not strike the solid 
end; these conditions added considerably 
to the difficulties. 

The accompanying sketch will show the 
device used, and although it was made 
from scrap material it does as good a 
job now as it did when it was new, and 
has milled hundreds of grooves. 

Referring to the cut the two slots a 
slide over the studs in the arbor support 
and the whole thing is raised until the 
gear b meshes into a gear on the arber. 

The gear c has a groove cut in its cen- 
ter to allow the cutter to clear, The cut- 
ter and two twin gears are keyed to- 
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AN INTERNAL 
gether as one solid piece. Two spacing 
studs e are riveted in place. 

It will be noticed that the cutter cuts 
toward the arbor, this is very important, 
as it prevents gouging. The shaft f 
runs in the brass bushing g. 


MILLING DévVICcE 


I used a speed of 140 revolutions per 
minute for the cutter and a slow feed 
which gave us the best results in cast 
iron. The grooves were '% inch’ wide 
3/32 inch deep and 5'% inches long in 
tubes 1'4 inches diameter. 








Testing an Index Wheel for 
Automatic 
Machine 


an Screw 


EDITORIAL CORRESPONDENCI 








As will be recalled by most of our 
readers, the Lester multiple-spindle auto- 


matic screw machine, built by the Davis 


block whose movements in releasing or 
reéngaging the index ring are controlled 
by cams on a disk at the head end of the 
machine. An interesting device for test- 
ing the accuracy of this toothed index 
ring is illustrated by the accompanying 
halftone where the method of inspection 
is so clearly brought out as to make un- 
necessary any long description. 

As indicated in the engraving, the in- 

















TESTING AN INDEX WHEEL FOR THI 


Sewing Machine Company, of Dayton, 
Ohio, is equipped as described at page 975, 
Volume 32, Part 2, with an index ring 
for the spindle-carrying cylinder, in the 
form of a gear ring of fairly coarse pitch 
with hardened and lapped teeth, which 
are engaged with a three-tooth index 





LesTER AUTOMATIC SCREW MACHINE 

dex ring is mounted upon a disk adapted 
to rotate upon a central stud in the fix- 
ture and in line with this stud is a master 
locking bolt with three teeth as shown, 
which bolt may be moved longitudinally 
into mesh with the gear ring and set up 
properly by a graduated knob at the rear 


end of the guide in which the bolt travels, 
so that the locking bolt is located with 
the same pressure each time it is brought 
into place. With the bolt properly in 
place it should be possible to push the 
plug down into its seat in a hole below 
the bolt, thus insuring positive and uni- 
form engagement between the teeth of 
the index ring and the locking bolt. At 
the other side of the toothed ring a test 
indicator is applied as shown, and as the 
ring is indexed around to the different 
positions any inequalities in the teeth are 
revealed by the action of the indicator, 
which is brought into contact with the 
work at a point on the teeth about on the 
pitch circle. 














litanium 
Afi item of interest to metallurgists 
and others connected with the steei in- 


dustry is extracted from a report giving 
the results of experiments on the pro- 
duction of comparatively pure titanium 
published in Stah! und Eisen: The oxide 
of titanium was reduced by aluminum, 
and a product obtained containing 53.72 
per cent. of titanium, 45.17 per cent. of 
aluminum, and 1.31 per cent. of silicon. 
This meterial was compressed under 
great pressure, saturated with hydrogen 
gas, and then electrically fused in a 
vacuum so that the aluminum distilled 
off. The melting point of the titanium 
thus obtained was found to be between 
2200 and 2400 degrees Centigrade (3992 
and 4352 degrees Fahrenheit). The pure, 
fused titanium was silver white in color, 
and contained 97.41 per cent. of titanium, 
1.56 per cent. of hydrogen, and 0.30 per 
cent. of carbon. 
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A Forming Die for Terminals 








Some time ago I had occasion to make 
a forming die for the pieces shown in 
Fig. 1. They are two separate blanks 
and I desired to bend both of these pieces 
with the same die and also have as 
safe a die as possible. 

Expense was a consideration and I 
decided on the one shown because it is 
efficient and low in price. 
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Slipping or sliding. On one end of D 
is the slot E which is just large enough 
to allow B, Fig. 1, to slide into it. The 
piece is so placed that when the blank 
is against the stops, its center line will 
fall directly on the center line of the 
blank. At the other end a 3/16-inch pin 
is passed through D at an angle of 30 
degrees to the base and at the same 
end a spring is so arranged—with stops 

as to hold the slot E when in its 
normal position absolutely horizontal. 
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Forv.1ING Dies FOR TERMINALS 


I took a piece of cold-rolled steel about 
10x6x5, inches and used it as my base. 
Running all but about 2 inches of the 
length of this I fastened, on the center 
line, the strip A, the width of which is 
the dimension marked A in Fig. 1. The 
hight of this I made about 34 inch, just 
enough to allow me to work with it 
easily. At the short end of this strip 
I put the blocks B, cut out at C the shape 
of the blank thus forming a stop for the 
blank as it is thrust forward. At one 
side of A I put D, which is a piece of 
steel '\% inch in diameter and has its 
bearing in another block 1!'4 inches long. 
D is held in place by a washer at either 
end of the block, thus preventing any 


The corners of the slot are slightly 
rounded so as to enable the blank to slide 
in easily. Then in front of D and on 
either side of A 1 put two V-bolts F, 
which are placed so that the upturned 
lug C, Fig. 1, will fall on the angle. 
There must be two of these, as the lug 
falls at different places on the two blanks. 
The bending of D, Fig. 1, was simple 
enough; all that was required being a 
simple forming punch cut away so as to 
clear the upturned lug. The punch was 
simple enough except for the rod which 
is backed by a spring resting in the 
punch holder. This was to hold my 
blank from twisting while the blade was 
being formed. 
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Placed about 4'% inches from the 
center of the die, just enough to clear 
the ram of a press, I put a magazine. 
Running beneath this I put a strip of 
steel J, a trifle less than the thickness 
of my blank, and cut out the end so it 
would fit either of the two blanks. In 
pushing it forward it acted both as a 
guide and a feed. Fastened to the base 
I put the blocks K which were used as 
guides for J. On one end of J I put 
the handle H to enable it to be easily 
moved, and at the shaped end I put two 
strips L which acted as knockouts for 
the already formed blank. Their shape 
may be seen in Fig. 3. They slide in 
grooves cut out of A and one end of the 
slot or groove acted as a stop and pre- 
vented pulling J all the way out. An- 
other slot was cut in the side of A to 
take the blank B after it was formed, 
otherwise it weuld strike the solid die. 

The whole worked as follows: The 
handle H is drawn out until L strikes 
the stops. At this position it clears the 
magazine. It is now pushed forward 
and the end comes in contact with the 
blank and being the same shape, it 
guides the blank forward until it strikes 
E. The two fingers L going before, push 
the terminal which has been formed out 
of the die. The punch now comes down 
and holds the blank firm with its spring 
plunger and continuing down strikes the 
3/16-inch pin on the end of D and forms 
the blade. At the end of its stroke it 
forces down the parts marked D, Fig. 1, 
and in doing so forces the lug up on the 
angles of the blocks F, thus making a 
complete form. The guide is again 
thrust forward and the operation goes 
on. 

Joun A. RuTTeR. 


Philadelphia, Penn. 








Coethcient of Friction for 
Steel Shafts in Hard 
Wood Bearings? 








Recently I had occasion to figure the 
friction horsepower of some steel shafts 
on hard-wood bearings, both shaft and 
bearings being submerged in fresh water. 
Kent and Trautwine were the only refer- 
ence books accessible and they seemed 
to give coefficient of friction somewhere 
between 0.25 and 0.125, both of which 
seem high for the case in point. Can 
any of your readers give recent data, say 
not over 5 years old, on this matter of 
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submerged bearings with water lubrica- 
tion only, as well as the same with tallow 
or paraffin applied under water? If so, it 
will be appreciated. 


Morristown, Penn. R. S. WILLIAMS. 








Milling Disk Cams 








The object of this article is to show 
how the job of milling cams of the class 
indicated may be simplified, and the move- 
ments tabulated to enable the milling- 
machine operator of limited experience 
to do the work. This idea is useful on 
many other milling operations, and in my 
experience as foreman has no doubt 
saved a number of expensive pieces from 
the scrap pile, and has helped to develop 
some good milling-machine operators be- 
sides. 

A four-point cam was required with 
0.015 inch rise in 1/9 of the circle, and a 
decline or return to original position in 


fr 


Cutter 
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MILLING CAMS 


Ist section, Divide 15 Div. 20 holes each 


Raise table .001 for each division. 
2d Divide 30 Diy. 8 holes each 
Lower table .0005 for each division. 
3d Same as No. 1, 
ith ’ ”- Be. 2. 
5th = * me, i, 
*‘ No. 2. 
* No. 1, 
Sth ”" ” * No. 2. 


6th 


7th 


the balance of 90 degrees. These cams 
were '4 inch thick, and were mounted 
on an arbor in the dividing head, which 
was set at right angles to its usual po- 
sition on the milling-machine table. A 34- 
inch cutter was held in the spindle collet, 
and centered over the top of the work. 
In figuring out the chart for the move- 
ments to be followed by the operator, 
an index plate with a 54-hole circle was 
selected. As 40 turns of the index crank 
are required to complete one revolu- 
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tion of the work there would be in a 
complete revolution 40 « 54 = 2160 holes. 
As the rise of the cam occurs in 1/9 of 
the circle, there would be 1/9 of 2160 

- 240 holes in that part of the cam. The 
decline or return would occur in the dif- 
ference between one fourth of 2160 and 
240 300 holes. 

For the purpose of making the chart 
perfectly clear, the cam should be drawn 
as shown in the sketch. This is divided 
into eight sections. The first section, 
which is a return portion was divided into 





Fic. 1. 





Fic. 2. 


15 divisions of 20 holes each; by raising 
the milling-machine table 0.001 inch for 
each division this section was _ milled. 
Section No. 2 is a rise, and for cutting 
this a little finer adjustment was re- 
quired as this is the important part of the 
cam. It was, therefore, divided into 30 
divisions of 8 holes each, and the table 
was lowered 0.0005 inch for each divi- 
sion. From the foregoing the accom- 


panying chart or table was made, which 
enabled the operator to proceed without 
delay, and with little excuse for mistakes. 

Decatur, III. 


C. G. HEILY. 
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Guard for a Power Press 


a 











The accompanying halftones, Figs. 1 and 
2, show clearly two views of a very use- 
ful guard for the power press, one view 
showing the guard in action and the other 
showing it closed. The chain is attached 
at one end to the pedal of the press and 
at the other to the end slat of the lattice. 
The other end of the lattice slides in a 
guide behind the flat strip. This part of 
the fixture is held in position by two 











POWER-PRESS GUARD WITHDRAWN 








POWER-PRESS GUARD IN POSITION 


angle strips fastened to the frame of the 
press. 

When the pedal is depressed the lat- 
tice opens just before the ram comes down 
and should the operator’s hand be under 
the tools it is brushed aside before any 
damage is done. When the pedal is re- 
leased the spring returns the lattice to a 
closed position. The adjustable rod A 
is fastened to the ram of the press and is 
set to strike a shcrt piece at the back 
of C and connected to it, thus forcing 
the latter in a downward direction and so 
opening the lattice. Should the press 
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then through any cause repeat itself the 
same action takes place as when the 
pedal is depressed and the operator’s hand 
is pushed out of danger before the tool 
punch comes down. W. Houcu. 
Wolverhampton, England. 





A Kink in Hobbing Worm 
W heels 








We once took a job of manufacturing 
a large number of brass worm wheels 
84 teeth 12 diametral pitch, 7-inch pitch 
diameter to gear with a worm 6 threads, 
12 diametral pitch, '2-inch pitch diam- 
eter, at 334-inch centers. The angle of 
the worm thread was 45 degrees. 

After getting the hob made, a very 
difficult job in itself, we got to work and 
smashed the hobs after about six wheels 
were done. The cause of the breakage 
was that the weight of the cut was suf- 
ficient to deflect the hob and cause the 
teeth to cut deeply into the wheel and 
smash off. We began to think out means 
te get over this trouble. Accuracy of 
contact wasn’t an essential quality, as 
the wheels were practically no load at all. 
The final solution of the difficulty, and 
one which gave us a wheel which geared 
very well with the 6-thread worms was 
to make a hob with 10 threads and hav- 
ing a pitch diameter of 0.833 inch. The 
pitch angle was in consequence 45 de- 
grees. the same as the pitch angle of the 
worms. This hob was, of course, con- 
siderably stronger than the original one 
we scrapped, and we were able to employ 
a lot quicker feed on the hobbing ma- 
chine and thereby get a fair show of 
profit on what was originally a very fine 
cut job. The gears ran sweeter, if any- 
thing, than those cut with the correct hob, 
though of course it is impossible to as- 
sert that they had anything like the same 
accuracy of contact. 

This kink may be found useful by 
those who have similar wheels to cut. 
It is not to be recommended in cases 
where the wheels have a small number 
of teeth, say less than 30 or 40, nor is it 
to be recommended for gears of larger 


* pitch than about that on which it was 


employed. 

Another thing which we did with this 
hob was to make the depth of the hob 
tooth 0.183 inch instead of the standard 
0.180. The wheels were turned to the 
exact size in the throat and the hob sunk 
in to the standard depth. This prevented 
the hob from cutting in the roots of its 
teeth, and the cutting pressure was in 
consequence considerably less. The rea- 
son we did this was that we observed 
that the breakage of the first hob had 
taken place, just as the roots of the hob 
teeth were beginning to cut in the throat 
of the worm wheel. It may be argued 
that this method is extremely inaccurate, 
but it suited the purpose, and is more 
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accurate and quicker in every way than 
the often-employed practice of gashing 
the worm wheels by means of an ordi- 
nary cutter set at an angle. 

Manchester, England.  S. T. Parks. 








A Cheap Square Hole Drilling 
Attachment for the Drill 
Press 








Having a large quantity of chuck and 
other wrenches to make with a square 
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to be regarded by a good many persons 
as a phenomenal feat, but anyone who 
has seen the operation performed, can 
easily testify to its feasibility. In the 
present case it is no more difficult than 
drilling a round hole, except, of course, 
that a slightly slower feed is necessary. 

The attachment consists of a cast-iron 
body which is made up of a V-block A 
used for holding the work, on a base B 
which has let into its under side three 
hardened-steel balls c capable of rotation 
and held in place by a piece of thin sheet 
steel. The work is held in position as 
shown by the clamp D tightened by the 
nuts E on the studs F. The cutter guide 
G is screwed down on the top of A and 
contains as is shown in Fig. 4, a square 
hole which gives to the cutter the right 
motion for cutting the hole in the work 
H. The cutter is shown full size in Fig. 
5, and consists of three parts; the shank 
I, the guide J, and the cutting part K 
respectively, 
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SQUARE-HOLE DRILLING ATTACHMENT FOR DRILL Press 


hole as shown in the accompanying 
sketch, Fig. 1, the attachment herewith 
described was constructed to enable them 
to be turned out more quickly than was 
possible under previous methods of man- 
ufacture. Square-hole drilling still seems 


The cutting action of the cutter will be 
better understood by referring to Fig. 4 
which is shown large and gives the re- 
spective positions of the guide G, the 
cutter and the work while working. G 
being fixed, and the cutter rotating, 
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causes the cutting edge to follow a path 
parallel with the sides of the square hole 
in the guide G and enter successively the 
corners of the work in hand, at which 
instant it acts as though it were pivoted 
about itself and thus fetches the corner 
out clean. 

Naturally the same principle may be 
used for cutting hexagonal holes and 
the leaving of a small fillet in the corner 
of the hole, where not objectionable, 
greatly facilitates the cutting. In work- 
ing the operator prevents the attachment 
from turning by placing a rod in a hole 
L in the base, thus allowing it enough 
free side motion, and feeds in the cutter 
with the right hand. 


Waynesboro, Penn. W. W. G. 








Makeshift Repair on a Broken 
End Mill 








When using an end mill, if the cutting 
end becomes broken and the mill cannot 
at ence be replaced, very fair results 
may be had by grinding the broken end 
away at an angle leaving the end of the 
cutter, even though all the end teeth are 
gone, not square, but at an angle of 
about five degrees. 


Newport, R. I. FRANK ROSE. 








\ Repair of a Broken Gear 








Some time ago, during one of our ex- 
tremely busy we had quite a 
serious breakdown on one of our larg- 
machines. A tooth and the bolt 
flange had broken away from one side 
of an 8-foot cast-iron split gear. 

The foundry would not promise any- 
thing under a month; and they were not 
at all sure of even that. 

We finally decided to make an exact 
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THE BREAK 


pattern of the broken piece with a tongue 
to fit the rib on the under side of the 
gear rim and to make a bronze casting 
of it. 

So we brought the broken half of 
the gear down to the machine room, 
set it up on our largest planer (which is 
22x22 inches by the way), planed off the 
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AND 
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rough, broken part of the rim on a line 
with the center of the gear, radially, made 
the casting from scrap bronze and in 
three days we were again running the 
machine. 

How long this would have lasted is 
hard to tell, but at the end of three 
months when our rush was over and we 
took the gear out, it seemed as good as 
when put in. 

The cut is self-explanatory; A is the 
bronze casting and B is the gear with the 
casting fitted in place. 


Waterville, Conn. EMERGENCY. 








A Wire Straightener 








It is often necessary to straighten wire 
which comes in rolls before it is bent or 
formed. A method much used is to feed 
the wire between rolls. 
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of a machine or on a bracket extending 
from the frame. 

A is the frame or head which fits in a 
slot in the bracket or frame, B a bronze 
bushing in which the spindle C rotates. 
C may be made of machinery steel or 
mild tool steel. 

On to spindle C is keyed a pulley H 
and forced into the ends are quills G of 
tool steel, hardened and lapped to size. 
On either side of the spindle are the 
caps D, screwed and doweled in place; 
these hold the adjusting screws F. On 
each side of the spindle three square 
holes are broached as shown, in these 
holes fit, rather snugly, the tool steel 
blocks 7, hardened and ground and with 
one end grooved to suit the size of the 
wire. 

The wire is pushed through between 
these blocks and the power turned on. 
On the head is a pad or boss K into 
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A Wire STRAIGHTENER 





Bronze Casting 
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While this method is fair, it is not al- 
ways convenient td have such a straight- 
ener on a machine and it is generally 
necessary to rely upon the feeding device 
to pull the wire through the straightener. 

By far the best method I know is the 
one shown in the cut. The device is as 
a general rule placed either on the back 


is screwed a stud with a bronze 
block. This block fits into a forked lever 
which moves the head back and forth 
On some machines that I have designed 
the attachment was a part of the wire 
feed and only moved when the feeding 
attachment moved but where it is possible 
to do so it is best to have the straight- 
ener move back and forth about 20 or 30 
times per minute while the speed of 
spindle goes from 1000 to 1500 revolu- 
tions per minute. 

The screws F are to take up any wear 
on the blocks E and to adjust the blocks 
to whatever size of wire is being 
straightened. 

This attachment is not as expensive to 
build as rolls would be, as it is not es- 
sential that the blocks be ground just 
alike because the screw F will take up 
any variation. While with the rolls each 
of the several rolls must be ground true 
and the same diameter, the small blocks 


which 
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can also be hardened much easier than 
rolls can be. 

The straightness of the wire, which is 
of as much, if not more, importance than 
the cost, is by far better. 


Bridgeport, Conn. M. WRIGHT. 








Gripping Work in the Shaper 








On page 1028, Volume 32, Part 2, Dixie 
shows an excellent device for gripping 
work in the shaper vise, but the accom- 
panying cut shows a rig that we use in 
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GRIPPING WORK IN THE SHAPER 


Solid Jaw 














our repair shop, which is much easier 
to make and just as effective. 

The angle irons are merely case-hard- 
ened and set in position as shown. The 
swiveling of the sliding jaw takes care of 
any taper in the work. 


Tropico, Cal. E. M. DAvips. 








Suggestion for an Expanding 
Reamer 








The accompanying illustration gives an 
idea for an expanding reamer or boring 
head which is new, so far as I am aware. 
It consists of the body D which is planed 
to receive the cutter A, the manner of 
holding this being different from any I 
have seen. The bottom of the slot B is 
planed at a slight incline, the side E is 
perfectly straight, but the other side is 
undercut as at B. The upper surface 
of this undercut is, however, parallel 
with the axis of the reamer or boring 
bar, and consequently at an angle with 
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PLAN FOR HOLDING REAMER BLADES 


the bottom of the slot. The cutter A is 
planed to match, and is held firmly in 
place by the wedging action due to the 
angularity between the two surfaces B 
and C. Setting out the cutter, it is only 
necessary to grind a little from the bot- 
tom C on a surface grinder or elsewhere, 
and this allows the whole cutter to be 
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driven forward, and, of course, increases 
its diameter. After all the cutters had 
been set out, they would be ground to 
size in the usual way. 

I do not believe there would be any 
difficulty of the cutters working loose 
from the string of the cut, but if so 
the angle C could be inclined the other 
way so as to avoid this. 

Fall River, Mass. E. D. H. 








An Old Ball Bearing 








In repainting the steeple of “Old 
Trinity” Lutheran church of this city 
(Lancaster, Penn.) it was necessary to 
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it as nearly as possible, and a new one 
was made and put in place. 

The vane is 8 feet 1134 inches long and 
weighs 150 pounds. There never has 
been any lubricant of any kind used on 
the bearing, and the pins through the 
balls fit more perfectly than it was 
deemed advisable to make the new ones. 
The races or thrust plates are made of 
bronze and show very little signs of 
wear and were not replaced. The balls 
were also of bronze and the pins were 3¢- 
inch brass rod. The rings are of copper 

x21/32 inch. The total diameter is 5% 
inches. The balls were originally about 
13/16 inches diameter but 115 years of 
following the vagaries of the wind has 
worn them to the shape shown in the 
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AN OLD BALL "™EARING 


remove the weather vane and ornamental 
ball for regilding. Having heard of the 
ball bearing under the vane as being very 
old I looked the matter up to find the 
records and such other information as 
might be of interest. The church build- 
ing itself was erected of brick shipped 
from England in 1761 and was dedicated 
May 4, 1766, while the tower and steeple 
were not built until 20 years later, in 1794, 
at which time the vane was put up. The 
bearing has thus been in use for 115 
years, the balls in this time having 
become worn sufficiently to allow the 
edges of the washers to touch the ball 
race. It was thought best to duplicate 


halftone. The washers at the outer ends 
of the balls were evidently inserted as a 
repair at some time. 

Possibly other bearinzs of this type were 
in use at this early date but I have not 
been able to locate any. 

I cannot get any authentic record of 
the maker Some attribute it to the 
elder Leman of rifle fame, and some to 
his pupil, Robert Fulton; others say as 
positively that it was made by Getz, who 
engraved the first Washington penny and 
the great seal of the United States; but 
the church records do not say and the 
others are legendary. 

Lancaster, Penn. E. F. CREAGER. 
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Examples in Modern Grinding 
Practice—Long Work on 
the Grinder—Wheel 
Truing Device 








After reading Mr. Darbyshire’s article 
at page 728, Volume 32, Part 2, | thought 
a description of a method of grinding 
large rods would be of interest to many 
readers, particularly to those who have 
grinding work larger than the capacity of 
their machines. It is against the recog- 
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nized principles of grinding on fixed cen- 
ters, but nevertheless has proved suc- 
cessful and enabled us to grind work far 
beyond the capacity of our machine. 
Some nine months ago our firm decided 
to buy a plain grinder to relieve the uni- 
versal grinder of many of its small jobs. 
We sent out for quotations for a 10x20- 
inch machine. An operator from one of 
the firms asked to quote, called on us, 
and pointed out that we had work that 
would warrant a much larger machine. 
One of these jobs was piston rods, the 
largest of which was 834 inches in diam- 
eter and 15 feet long, with a flange at 
one end 21 inches in diameter and 2 
inches thick. As these formed only an oc- 
casional job the price of a machine to 
take them was out of the question with 
The operator then suggested in an 
run this par- 


us. 
offhand manner that we 
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ticular job in a steady and let it over- 
hang. 

At first we did not give the idea serious 
consideration, but afterward we decided 
to give it a trial. We, therefore, bought 
a 16x96-inch Landis machine and when 
it arrived we designed a steady as shown 
in the sketch. A separate conical bush A 
is required for each size of rod. The 
cone is slipped on to the rod and located 
so as to leave the full capacity of the 
machine for grinding. The bearing B 
is now slipped on to cone A, the outside 
of this bearing being ground, also the 
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IN THE GRINDING MACHINE 


bore of the steady that the bearing re- 
volves in. The cone A which is split 
through one side and partly sawed through 
at the other, is now drawn up by the four 
nuts on studs D, thus tightening the 
conical bushing on the shaft, also in the 
bearing, making the whole rigid. The rod 
is now put in the machine and fastened 
to the faceplate; the steady C also being 
secured to the machine by bolts as shown. 
The portion of the rod between the face- 
plate and steady is then ground. It is 
then turned around end for end, the 
steady fastened on the ground portion and 
the remainder finished. 

The first rod we handled by this method 
took five hours to grind; the second and 
third about three and one-half hours each. 
The work speed with this Siemens-Mar- 
ten steel rod was 15 feet per minute, the 
travel of wheel 134 inches per revolution 








of work, and 0.04 inch was left on for 
grinding. We have ground several since 
and the results are entirely satisfactory. 

Mr. Darbyshire gives two hours ten 
minutes as the time he required for grind- 
ing four car axles. Since we have had 
this machine we have been asked by a 
firm of large wagon builders near here 
to allow them the use of our machine to 
test the time of grinding a pair of axles. 
The manager informed us that these axles 
are roughed out in six minutes, and 
finished by rolling which gives a good 
hard wearing surface. There was 0.05 
inch left on and there were two different 
radii in the journal, the outer 3/16 and 
the inner 34 inch. There was also a % 
radius at dust-proof seating. The axles 
averaged fifty minutes each, which we 
considered very good owing to the dif- 
ferent radii. We used the same work 
speed, 15 feet, but only 1 inch per revolu- 
tion of work on account of the short dis- 
tance, with a distinct tarry at the end of 
each stroke. The wheel used was a 24M. 

GEORGE Hey. 
Nottingham, England. 








Mr. Darbyshire in his article on this 
subject, at page 728, Volume 32, Part 2. 
I think could have been a little more 
explicit. If A’s estimate for grinding the 
gun was two hours, B’s 2'4 hours, and 
Norton’s 45 minutes, what are his rea- 
sons for this variation? Do A and B 
have machines that cannot produce the 
goods? A and B must certainly have 
been “off” in their estimates, as it is 
impossible for a machine tool of any 
prominence to produce 200 per cent. 
more than its competitor. A and B did 
not submit an intelligent estimate; there 
was certainly a misunderstanding regard- 
ing the amount of metal to be removed 
or accuracy required. 

I notice Mr. Darbyshire on some oc- 
casions glazes the wheel with a pebble, 
to obtain a high polish. I cannot say I 
have ever found this necessary; when 
I am grinding a piece of steel which 
will not take a high finish by ordinary 
methods I use a dull diamond when 
truing the wheel, and when using pump 
for the water supply I generally use 1 
ounce of lard oil and 1 ounce of sal 
soda to 1 gallon of water. But when a 
high polish is desired I double the quan- 
tity of both soda and oil; this seems to 
give the required results in grinding steel 
of a fibrous nature. 

Referring to the wheel-truing device 
used by Mr. Darbyshire on car axles, 
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I do not see how he gets a positive move- 
ment of 90 degrees when truing the cor- 
ners of the wheel for the fillets, and his 
method of getting the different radii 
would seem rather troublesome, as it 
would necessitate so many different size 
plugs. 

The combination grinding wheel-truing 
device manufactured by the Landis Tool 
Company for truing the face of the wheel 
and also for forming corners to an ex- 
act radius for grinding fillets, is illus- 
trated by the halftone as used on their 
crank-grinding machines; it has posi- 
tive stops for the swiveling arm-operat- 
ing lever, making it impossible to move 
the diamond past the point it is to go, 
and is also provided with a graduated 
gage for setting the diamond to the re- 
quired radius. The bushing which holds 
the diamond-holder rod is made eccentric, 
making it possible to have the cutting 
point of the diamond always on the 
center; this being kept in position by a 
graduation located on the shoe which is 
used in connection with the setting of 
the diamond for the different radii. When 
truing the wheel the method of procedure 
is as follows: Clamp the device to the 
top of the rest which is used to support 
the crank when grinding pins or line 
bearings, and which is directly in front 
of the wheel, it only being necessary to 
move the wheel back from its working 
position about ' inch, the swiveling 
arm-operating lever being brought to its 
outward or central position, and the stop 
pins inserted in holes on each side of 
the lever, making it impossible for it to 
be moved in either direction, the face of 
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the slow-speed mechanism until the dia- 
mond touches the side of the wheel. The 
radius then is correctly formed, the lever 
being brought back to its central posi- 
tion and the stop pin placed again in 
the outward hole; the wheel is moved by 
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serves as a clamping stud, but also as a 
center of rotation, and consequently a 
means of alinement for the entire turn- 
table, and any wear which may develop 
at this point will naturally affect the ac- 
curacy of the entire device. 
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A MILLING-MACHINE TURRET 


the diamond for truing the opposite 
corner, it not being necessary to move 
the wheel in or out when the radius is 
formed. This device is used in the same 
way for both corners of the wheel, and 
when not in use is easily lifted from 
the machine and placed to one side 
where it is kept free from water and 
dirt during the grinding operation. 
J. H. HOLLINGER. 
Waynesboro, Penn. 








A Milling Machine Turret 








I notice at page 998, Volume 32, Part 2, 
drawings, photographs, and description of 
an indexing milling fixture, and I am tak- 
ing the liberty of making a slight criti- 
cism of this device, and present a sketch, 
showing a construction which I have 














COMBINATION WHEEL-TRUING AND CORNER-ROUNDING DEVICE FOR LANDIS GRINDER 


the wheel is trued. One pin is lifted 
out and placed in the back hole, allow- 
ing a movement of 90 degrees, no more, 
no less. The swiveling arm is then moved 
back and forth from pin to pin, the wheel 
being gradually moved up by hand, using 


used at different times on indexing fix- 
tures of this character, both manually 
and automatically operated, which has 
given excellent results. 

The criticism I wish to make concerns 
the central pivot stud, which not only 


The accompanying sketch shows the 
turn-table supported on a large circular 
flat bearing surface, which takes the 
downward thrust, and it is also provided 
with a tapered central bearing of large 
size, which owing to its conical form, 
will continue to centralize the turn-table 
no matter how much wear there may be 
on the fixture. This projection is cast in- 
tegrally with the turn-table, and may also 
combine the smaller, or clamping stud in 
the center if so desired. However, it is 
sometimes advisable to make the clamp- 
ing stud of a separate piece, usually of 
machinery steel, driven through the turn- 
table from above, and provided with a 
cylindrical hub at its upper end, and 
threaded at its lower extremity to re- 
ceive the clamping-lever hub. As there 
will naturally be a great deal of wear on 
these threads, which will cause them to 
be short-lived in comparison with the rest 
of the fixture, it is desirable to be able 
to replace this piece easily, and by using 
this construction, it is obvious that this 
may be readily accomplished. 

I have also found it good policy to pro- 
vide the turn-table with a guard, extend- 
ing some distance below the supporting 
surface of the base, in order to prevent 
the chips from the cutter getting into the 
bearing surfaces, which they will always 
do if the bearing joint is exposed. This 
does not interfere with the cutting of in- 
dex graduations on the turn-table, as the 
pointer may be screwed to the base, and 
may reach up in front of the turn-table 
edge and serve as an index pointer. 

It is always desirable to locate the in- 
dex plunger as far from the pivot as pos- 
sible, in order that any inaccuracy of in- 
dexing or of the fit of the plunger in its 
bushing may have as little angular ef- 
fect on the alinement of the work as pos- 
sible. The index plunger and the opera- 
ting device are similar to those shown in 
the article referred to. 

The turn-table may be either round or 
square, and provided with parallel T- 
slots, or with diametrical cross-slots, ac- 
cording to the requirements of the de- 
vice. 


Cleveland, Ohio. C. NosRAc. 
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Device Serving as a Silent 
Pawl 








In the illustration A represents the 
driven shaft carrying upon it the tool- 
steel cam block B, which is securely 
mounted to it by means of a key or taper 
pin through its hub. It will be noticed 
that this block has three notches in its 
circumference, 120 degrees apart, and 
that the radial surface of each of these 
notches is drilled to receive a small heli- 
cal spring C, which serve to press out- 
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DEVICE SERVING AS A SILENT PAWL 


wardly a hardened steel plunger pin D. 


These pins bear against the hardened 
steel rollers FE, which are _ loosely 
mounted on the shouldered studs F, 


riveted to a circular disk or plate G, 
which is allowed to turn upon the hub 
of the cam block B. 

A hardened-steel shell H is mounted 
on the shaft A in such manner that it 
is free to rotate or rock as desired. In 
the illustration it is shown with a rock- 
ing lever attached to it, so as to impart 
an intermittent motion to the driven 
shaft A. 

The rotation of the clutch shell H in 
the direction in which the plungers D 
push will cause the rollers to become 
securely wedged between the edge of 
the shell and the cam block B, thus im- 
positive rotation to the driven 
shaft A, but upon reversing the motion 
of the clutch shell it will be that 
the rollers will automatically release and 
permit of perfectly free motion of the 
shell on the recovery stroke. 

Should the friction of the mechanism 
being driven be insufficient to prevent 
back lash of the shaft A, a duplication 
of this device may be mounted on the 
shaft, the only difference being that the 
shell in this case, while not being secured 
to the shaft in any way, is rigidly 
fastened to the frame of the machine, so 
that it cannot rock or rotate in either 
direction. One clutch will then drive 
the shaft ahead and the other will pre- 
vent its back lashing, due to the plungers 
keeping the rollers permanently pressed 
into locking position. The grip of this 
device is instantaneous, and if well made 
it will show no appreciable lost motion. 

Dayton, Qhio. 
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Brazing Cast Iron 








George Tyro’s article, on page 1131, 
Volume 32, Part 2, interests me, as 
within the past month I went into the 
shop of one of these fellows who makes 
a specialty of brazing cast iron. He 
has a secret process and was both 
shocked and grieved when I asked him 
what the secret was. I further hurt his 
feelings by telling him that I doubted 
that his secret process was worth any- 
thing, or was any better than the way 
we used to do the job with common yel- 
low brass and borax or boric acid. By 
the way, that “Fluxene” which Mr. Tyro 
mentions, was powdered boric acid. 

My mention that I could braze cast 
iron with the same materials used for 
wrought iron tempted the expert to bet 
me I couldn’t do it. 

The piece selected was a small bracket. 
I cleaned the surfaces of the break, re- 
moving all dirt and grease. A good way 
to do this if you have much cast-iron 
brazing to do is to have some caustic 
soda in solution and commercial muriatic 
acid handy, washing the break first with 
the soda and then rinsing off in clean 
water and then with the acid and again 
rinsing off in clean water. The parts 
are then securely pinned or clamped 
together so that they will not shift. Gas, 
or any good, clean flame or fire of any 
sort will do. Charcoal is good fuel. 
Heat the job slowly and _ thoroughly. 
As the piece hot apply the 
borax or boric acid and don’t be afraid 
that you will use too much. Keep the 
job at a good red heat for several min- 
utes with plenty of flux flowing over and 
into the crack. Then apply the spelter 
or common yellow brass and plenty of it, 
either in wire or granular form, together 
with more flux. Let the job “soak” in 
the heat applying plenty of brass and 
flux. Cool it off slowly. The principal 
advantage about using boric acid is that 
it does not form as hard a “glass” scale 
on the work and is consequently less 
hard on the files used to clean the braze. 
After the job is cool it can be dipped for 
a few minutes in boiling water, which 
seems to loosen the scale. When brazing 
with borax or boric acid another way to 
loosen the scale is to brush the joint 
with a stiff stee! brush while the job is 
still red hot. I made the braze on the 
bracket in this way to the surprise of 
the expert. 

Two or three years ago I had an ex- 
perience with one of these cast-iron 
brazing concerns. I had been after the 
boss of the concern for some time to 
make a demonstration. At last he noti- 
fied me to be on hand the next morning 
at a big marine repair shop. The job 
was a propeller blade. A piece about 2 
feet long had been broken from the tip. 

The job was an important one, as upon 
its success depended a contract to repair 
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all the broken propeller blades of a large 
tramp steamship company. I may men- 
tion that it is a matter of common occur- 
rence for propeller blades to break a 
little way from the tip, owing, it is said, 
to “cavitation.” 

The superintendent of the line was 
there and the brazed blade. The boss of 
the brazing company occupied our at- 
tention by telling us what a fine job it 
was and how much stronger the brass 
braze was than the cast iron on each 
side of it. Eventually the blade was laid 
on two iron bars about 2 feet apart under 
the steam hammer. Another bar was 
placed just over the joint and one very 
mild lick With the hammer broke the 
blade through the old break. The job 
had been very poorly done, the brass 
showing like swiss cheese, only more so, 
simply a series of air bubbles covered 
with brass and joining each other. 

The boss brazer in a sad voice asked 
me if I was going to write up the test 
for the AMERICAN MACHINIST, and 
seemed greatly relieved when I told him 
no. Later on he got confidential and told 
me that he had brazed castings which 
had “shaken apart” while on the wagon 
being delivered after the repair had been 
made. 

Personally, where there is any strain 
a few plate patches properly applied, I 
think, are much safer than a brazed joint 
in cast iron. 


New York E. A. Dixie. 








The Toggle Joint 








Having read Mr. Terhune’s article 
on page 857, Volume 32, Part 2, I think 
my method of solving toggle-joint prob- 
lems will interest him and other readers. 
In the first place, I dispense with for- 
mulas altogether, and invariably work 
graphically, as it is not only quicker, and 
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DIAGRAM OF TOGGLE JoINT 


in that way more satisfactory, but it has 
the advantage of being simple to com- 
prehend; and, as I hold that working 
with formula of which the true meaning 
is but hazily impressed upon one’s mind 
is bad practice whenever simpler meth- 
ods are available, and is liable to lead 
one into unperceived errors, I think 
graphic and other straightforward meth- 
ods should be adopted whenever possible. 

Considering the toggle in the figure, it 
is required to know what the resistance 
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R is when the force P is acting as shown 
and is known. The first part of the pro- 
cess is to sketch a diagram of tne toggle 
and the following reasoning is simple, 
sound and easy to remember. 

Take the bar ab. The end a is con- 
strained to move in an arc of radius ca, 
about the center c, and the end b is con- 
strained to move in the straight line c b. 
By the law of virtual or instantaneous 
centers of motion, at the instant the bar 
is in the position shown there is a center 
about which every point in it is moving. 
This center is not fixed for all positions 
of the bar—on the contrary it is con- 
stantly varying—but it is always fixed 
for the same position. In this case it is 
obvious that at this instant the end a is 
moving at a tangent to the arc of center 
c¢ and, therefore, its virtual center 
somewhere on the line ca extended 
And, likewise, the end b is moving in the 
line c b which is tangent to the arc of a 
circle drawn from the virtual center, 
and, therefore, the virtual center 
somewhere on a line drawn at b perpen- 
dicular to cb. Then this virtual center 
is bound to be at X where the virtual 
radii meet. 

From this we see plainly that, consid- 
ering the forces as acting on a lever, 
Paf equals RbX, for Paf is the same 
as P cos. aaXx. 

This reasoning takes up a good deal 
of room, but it is simple and easy to 
remember, while the actual working out 
of any particular case is quick and sure, 
all that is necessary being to extend ca 
to meet the perpendicular from 6b; meas- 


lies 


lies 


ure af and bX in any convenient units 
and RbX Paf, and, P being known, 
R is readily found. 

Sheffield, England. CoNAM. 








Strengthening a Press Beam 








On page 1098, Volume 32, Part 2, ap- 
pears an article headed “How this 
Press Beam be Strengthened ?” showing 
by a sketch how the beam had broken, 
and by another the proposed method oi 
Strengthening the beam. That the pro- 
posed method of strengthening would be 
practically useless will be seen by refer- 
ing to Fig. 1 herewith and noting the 
location of the breaks, which in both 
cases come almost entirely within the 
space spanned by the proposed truss, and 
so consequently do not strengthen the 
beam as intended; the slight gain in the 
strength of the beam being due to the 
slightly lessened distance of length of 
the beam which lies between the ends of 
the truss where they are joined to the 
beam, as at first constructed. 

Referring again to Fig. 1, it appears to 
me that the iron in the beam is propor- 
tioned about right in the onginal, as the 
break occurred once, part way between 
the end and the boss, and once at the 
boss itself, but that the beam was not 
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made strong enough at first to stand the 
strain placed upon it. The proposed 
method strikes me as unmechanical in ap- 
pearance and it seems to me it would be 
inconvenient, being in the way of the 
operator. 

As the depth of the hub or boss can- 
not be changed, I would suggest, without 
going into mathematics, that it be en- 
larged in diameter about 30 per cent., 
or '4, so as to prevent a break again at 
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STRENGTHEN A PRESS 
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SUGCESTION Ti 


that point, and then to increase the 
strength of the beam between the hub 
and the ends I would place heavy ribs 
with good sized fillets as shown in Fig. 2 
with the corners well rounded at all 
places. This I think will furnish the re- 
quisite strength and at the same time look 
neat and in keeping with the rest of the 
press. E. S. WILLIAMS. 
Bridgeport, Conn. 








In reply to the question propounded by 
C. L. S. at page 1098, Volume 32, Part 2, 
the construction proposed by Smith for 
strengthening the press beam is wrong in 
principle, although if the joints where 
the top beam bolts to the lower one were 
firmly pulled together by good liberal 
sized bolts it would add to the strength 
because the lower beam would then be 
partially restrained. This restraining ac- 
tion would be still more pronounced if 
the part were one casting, as shown in 
Fig. 3 of the original, but the exact 
amount of this strengthening effect is 
rather doubtful and if he fol- 
low this construction he should take ad- 
vantage of all the opportunity afforded 
for transferring as much of the bending 
into the upper beam as possible by mak- 
ing it more like Fig. 4; this is, however, 
an abnormal construction. 

Jones is correct in stating that the 
depth of the beam in Fig. 3 of the orig- 
inal question is not the distance between 
X and Y, but even with the strut he sug- 
gests it would not be a beam of this depth 
but rather two shallow beams, each carry- 
ing part of the load, the lower beam be- 
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ing somewhat restrained by the upper one 


In a beam of this sort there is a pe- 
culiar action at the hub sometimes over- 
looked. Fig. 5 shows such a beam with 


the diameter of the hub exaggerated for 
purposes of illustration. At the top of 
the hub there is a pull P on either side 
tending to elongate it, while at the bot- 
tom there is a thrust T on each side try- 
ing to collapse the hub. On 
A A there is torsion, the amount of which 
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is one half of R L. To avoid this tor- 
sional action make the beam as indicated 
by the dotted lines in the bottom plan 


view of Fig. 5 
For the specific conditions stated by 
C. L. S. it seems that the only two reas- 


onable solutions of his problem are either 
to make the hub larger in diameter and 
increase the breadth of the beam, or else 
make it of stronger material, a steel cast- 
ing or forging if the present one is of 
cast iron. 


Philadelphia, Penn. JOHN S. Myers. 








A progressive use of vanadium steel is 
recorded in the construction of six Mal- 
let compound engines with vanadium 
cast-steel frames throughout. The frames 
averaged 8000 pounds in weight, and 
contain about 0.18 per cent. vanadium; 
they averaged 80,975 pounds per square 


inch in tensile strength, elastic limit, 
45,024 pounds. A complete engine will 
weigh 414,000 pounds and cost about 
$20,000, 
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By A. J. Wolfe 








The matter of packing for export has 
for a long time been marked by vehe- 
mence of language on the part of con- 
signees and almost frivolous indiffer- 
ence on the part of consignors. Amer- 
ican manufacturers have come in for a 
great deal of abuse in this connection, 
and it must be admitted that some of it 
has been richly deserved. However, for 
some time past there has been a notice- 
able effort to improve upon packing 
methods, and manufacturers realize that 
it is not only important to secure an 
order, but also to fill it properly and in 
such a manner that a continuance of the 
business may ensue. 


FoLLow INSTRUCTIONS 


It is important in the first instance to 
follow instructions as to packing, if 
specific instructions are given. Under 
no circumstances should the exporter 
place his own ideas above the specific 
instructions of the customer. Ridiculous 
as these may seem to a packer who is 
accustomed to ship goods to Illinois or 
Connecticut, their oddity is doubtlessly 
due to local conditions with which the 
packer is not acquainted. 

When an importer in Colombia de- 
mands that boxes be covered with tar- 
paulin or burlap, and that the covers be 
sewed, he will frequently caution the 
shipper not to drive nails through the 
outside. Inexperienced shippers feel 
tempted to disregard the injunction and 
drive nails through the cover and case 
to strengthen the latter. In the moist 
heat of Colombia the nails invariably 
rust, rot the cover, and it is gone long 
before the case reaches its destination. 
The importance of trusting the judgment 
of the customer in following instructions 
cannot be overestimated. There are 
neculiarities of customs requirements, of 
tarifi classifications, etc., that are well 
known to the consignee, but may be un- 
known to the shipper. 


THREE THINGS TO CONSIDER 


The proper packing of an order for ex- 
port shipment may be considered under 
three heads: The proper assembling and 
checking of the articles ready to be 
packed, the proper receptacle and the 
correct marking of the latter. 

It is absolutely necessary to exercise 
great care in checking the contents of 
each case. In some countries the rates 
of duty vary with the composition of the 
articles in such a manner that the pres- 
ence of certain rubber accessories, brass 
parts, nickel-plated parts or porcelain 
parts may mean excessive rates of cus- 
toms duties on the whole shipment. Fol- 
low the instructions of the customer. 
Before placing any unasked-for articles, 


such as catalogs, advertising matter, 
souvenirs, etc., into the case, make sure 
that it would create no complications in 
the country to which the shipment is 
destined. Many countries impose heavy 
fines if it is discovered that the shipment 
contains articles not mentioned on the 
consular invoice, even if they be of no 
value; others impose duties on advertis- 
ing matter and souvenirs. 

It is necessary to furnish on the in- 
voice an absolutely correct record of the 
contents of each package. The weights 
and the quantity of all articles should 
be given. It is important to give correct 
weights. In this connection it may be 
stated that gross weight is the weight 
of the entire case, net weight is the 
weight of the article in the original pack- 
age. In Mexico, however, the net weight 
is the weight of the article without any 
wrappings, and legal weight includes also 
the immediate wrapping. All weights 
must be stated correctly on the consular 
invoices, generally in the metric system, 
excepting for Russia, England, Canada, 
Australia, South Africa, etc. 


THE ACTUAL PACKING 


Now with regard to the actual packing. 
The shipper must consider that the ma- 
chine has to pass a journey by rail, re- 
loading, a journey by sea, loading and 
reloading, customs examination, then an- 
other journey perhaps or storage. Pack- 
ing was described by someone as a 
series of operations intended to preserve 
the machine in good order from the 
moment it leaves the factory till it 
reaches the consignee. 

Machines should be completely assem- 
bled, inspected, tested and dismounted to 
such an extent as to insure safety. No 
part of the machine should be in contact 
with the sides of the case that is not 
capable of standing the handling to which 
the case is subjected. The feet of a 
lathe bed can be broken by the packing 
case falling on one of its corners. 

Fragile projecting parts should be 
packed in separate boxes and be pro- 
tected against rough handling during un- 
packing. Screw threads should be 
wrapped with rags, all openings through 
which dirt could enter plugged up with 
wood. All pieces should be labeled or 
tagged with indications of their position 
on the :nachine and a detailed list of 
parts as well as a cut should accompany 
the machine. This is very important, be- 
cause the machines are liable to be un- 
known or insufficiently known to the con- 
signee’s workingmen. This cut, in lieu 
of which a drawing should be supplied, 
also will permit the custom-house in- 
spectors to convince themselves that the 
detached pieces -ctually form part of the 


machine; otherwise these pieces may 
have to pay duties at a higher rate than 
the machine itself. If the machine has 
been taken apart and made up into sev- 
eral packages, a cut or drawing should 
be placed in each case, as in general all 
of the packages are not opened in the 
custom houses. 

The finished and polished parts should 
be protected against rust by a coating, 
which must remain intact after the ma- 
chine is. packed. Polished surfaces in 
contact with each other need be only 
lubricated with oil. The coating should 
not be applied to finished parts which are 
altogether protected from outside con- 
tact. A good coating is perfectly acid- 
free vaseline, or solidified oil. 


EcCONOMIZE SPACE 


Machinery for export should be packed 
in the least possible cubic space. Ocean 
freights are seldom figured on weight, 
but mostly on space. The charges are so 
much per ton of 2240 pounds, or 40 cubic 
feet. This makes 56 pounds per cubic 
foot. Every effort should be made to 
reduce the volume of the cases by dis- 
mounting projecting parts. It must not 
be forgotten at the same time that where 
packages weigh more than two tons extra 
charges for loading and reloading are 
made, and the costs increase consider- 
ably. 

In some countries, as Colombia, it is 
necessary to pack the machine in small 
sections for transport on mule back. A 
mule can carry about 250 pounds, in 
packages of 125 pounds on each side. 


MAKING THE CASES 


A French expert recommends the fol- 
lowing construction: The bottom of the 
case should be strong enough to carry 
the total weight of the machine. It 
should have two longitudinal battens to 


facilitate balancing on a roller. Trans- 
verse planking spiked to the battens 
forms the bottom of the case. On the 


bottom, constructed as indicated, two 
frames should be built around the ma- 
chine, dividing the length of the case in 
three parts in such a manner as to sup- 
port the pressure of ropes or chains 
when handling with cranes or other hoist- 
ing apparatus. These frames will, at the 
same time, act as supports for the in- 
terior braces, and as lateral supports in 
case the package is laid on its side, which 
often happens in spite of instructions. 
Around these principal elements are built 
the sides, ends and top of the case, 
which are designed simply for protecting 
the machine generally. 

Cases should be marked with brush 
or stencil. Some countries demand sten- 
cil marks. Chile, for instance, does not 
permit brush addresses. For some coun- 
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tries it is necessary to mark two adjacent Foreign longshoremen in most countries 
sides of the cases. For Argentina all can’t read their own language, far less 
four sides must be marked. It is proper English, and would not stop to read if 
to mark only initials of the consignee in they could. In connection with the sub- 
connection with a diamond, square, or ject of packing, it may be wise to state 
circle, and the port of destination. Where how important it is that all documents, 
old cases are used all old marks should including bills of lading, consular in- 
be previously carefully removed. voices, etc., be shipped to the consignee 

Words like “This side up with care,” very promptly and never later than with 
or “Fragile” are worse than useless. the steamer carrying the goods. 


17 


To sum up, the question of packing 
implies accuracy, care in following in- 
structions and the trouble of providing 
safe and satisfactory cases. The extra 
expense should be charged up on the 
goods or borne by the consignor. It irri- 
tates the consignee to find charges for 
“packing.” But proper packing is one 
of the most important conditions of suc 
cess in the export trade. 








Making Marmon Rear Axles of Pressed Steel 








The rear axle of fhe Marmon car is_ ing the openings in the pressed-steel rear- 
of pressed steel with bronze ends cast in axle housing. These pressings come with 
place. This makes a very light, yet sub- 5-inch openings and are cut out to 1034 
stantial axle and its machinery involves inches in this fixture. The piece is set 
some interesting shop problems. These up with the set screw shown at the right- 
are solved by the builders, Nordyke & hand end, against locating blocks on the 
Marmon, Indianapolis, Ind., in a very in- base of the fixture. The clamp ring is 


teresting manner. then placed as shown. The pilot of the 
The first operation is to enlarge the cutter is centered by a hardened bushing 
openings as shown in Fig. 1. located at the bottom of the fixture and 


This shows a special fixture for enlarg- the cutter passes through, cutting out 


both the top and bottom of the pressing. 
This pressed-steel housing is made in two 
pieces, autogenous welded along the 
seams, as shown. When the operation 
above described is completed the pressing 
is ready for the foundry where the bronze 
end pieces, as shown in Fig. 2, are cast 
on. The boring serves as a gage for the 
molding-flask fixture. 

Fig. 2 shows a special steady rest for 
turning the bronze ends of these rear-axle 
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By A. J. Wolfe 








The matter of packing for export has 
for a long time been marked by vehe- 
mence of language on the part of con- 


signees and almost frivolous indiffer- 
ence on the part of consignors. Amer- 
ican manufacturers have come in for a 


great deal of abuse in this connection, 
and it must be admitted that some of it 
has been richly deserved. However, for 
some time past there has been a notice- 
able effort to improve upon packing 
methods, and manufacturers realize that 
it is not only important to secure an 
order, but also to fill it properly and in 
such a manner that a continuance of the 
business may ensue. 


FoLLow INSTRUCTIONS 


It is important in the first instance to 
instructions as to packing, if 
specific instructions are given. Under 
no circumstances should the exporter 
place his own ideas above the specific 
instructions of the customer. Ridiculous 
as these may seem to a packer who is 
accustomed to ship goods to Illinois or 
Connecticut, their oddity is doubtlessly 
due to local conditions with which the 
packer is not acquainted. 

When an importer in Colombia de- 
mands that boxes be covered with tar- 
paulin or burlap, and that the covers be 
sewed, he will frequently caution the 
shipper not to drive nails through the 
outside. Inexperienced shippers feel 
tempted to disregard the injunction and 
drive nails through the cover and case 
to strengthen the latter. In the moist 
heat of Colombia the nails invariably 
rust, rot the cover, and it is gone long 
before the case reaches its destination. 
The importance of trusting the judgment 
of the customer in following instructions 
cannot be overestimated. There are 
neculiarities of customs requirements, of 
tariff classifications, etc., that are well 
known to the consignee, but may be un- 
known to the shipper. 


follow 


THREE THINGS TO CONSIDER 


The proper packing of an order for ex- 
port shipment may be considered under 
three heads: The proper assembling and 
checking of the articles ready to be 
packed, the proper receptacle and the 
correct marking of the latter. 

It is absolutely necessary to exercise 
great in checking the contents of 
each case. In some countries the rates 
of duty vary with the composition of the 
articles in such a manner that the pres- 
ence of certain rubber accessories, brass 
parts, nickel-plated parts or porcelain 
parts may mean excessive rates of cus- 
toms duties on the whole shipment. Fol- 
low the instructions of the customer. 
Before placing any unasked-for articles, 


care 


such as catalogs, advertising matter, 
souvenirs, etc., into the case, make sure 
that it would create no complications in 
the country to which the shipment is 
destined. Many countries impose heavy 
fines if it is discovered that the shipment 
contains articles not mentioned on the 
consular invoice, even if they be of no 
value; others impose duties on advertis- 
ing matter and souvenirs. 

It is necessary to furnish on the in- 
voice an absolutely correct record of the 
contents of each package. The weights 
and the quantity of all articles should 
be given. It is important to give correct 
weights. In this connection it may be 
stated that gross weight is the weight 
of the entire case, net weight is the 
weight of the article in the original pack- 
age. In Mexico, however, the net weight 
is the weight of the article without any 
wrappings, and legal weight includes also 
the immediate wrapping. All weights 
must be stated correctly on the consular 
invoices, generally in the metric system, 
excepting for Russia, England, Canada, 
Australia, South Africa, etc. 


THE ACTUAL PACKING 


Now with regard to the actual packing. 
The shipper must consider that the ma- 
chine has to pass a journey by rail, re- 
loading, a journey by sea, loading and 
reloading, customs examination, then an- 
other journey perhaps or storage. Pack- 
ing was described by someone as a 
series of operations intended to preserve 
the machine in good order from the 
moment it leaves the factory till it 
reaches the consignee. 

Machines should be completely assem- 
bled, inspected, tested and dismounted to 
such an extent as to insure safety. No 
part of the machine should be in contact 
with the sides of the case that is not 
capable of standing the handling to which 
the case is subjected. The feet of a 
lathe bed can be broken by the packing 
case falling on one of its corners. 

Fragile projecting parts should be 
packed in separate boxes and be pro- 
tected against rough handling during un- 
packing. Screw threads should be 
wrapped with rags, all openings through 
which dirt could enter plugged up with 
wood. All pieces should be labeled or 
tagged with indications of their position 
on the :nachine and a detailed list of 
parts as well as a cut should accompany 
the machine. This is very important, be- 
cause the machines are liable to be un- 
known or insufficiently known to the con- 
signee’s workingmen. This cut, in lieu 
of which a drawing should be supplied, 
also will permit the custom-house in- 
spectors to convince themselves that the 
detached pieces -ctually form part of the 


machine; otherwise these pieces may 
have to pay duties at a higher rate than 
the machine itself. If the machine has 
been taken apart and made up into sev- 
eral packages, a cut or drawing should 
be placed in each case, as in general all 
of the packages are not opened in the 
custom houses. 

The finished and polished parts should 
be protected against rust by a coating, 
which must remain intact after the ma- 
chine is packed. Polished surfaces in 
contact with each other need be only 
lubricated with oil. The coating should 
not be applied to finished parts which are 
altogether protected from outside con- 
tact. A good coating is perfectly acid- 
free vaseline, or solidified oil. 


ECONOMIZE SPACE 


Machinery for export should be packed 
in the least possible cubic space. Ocean 
freights are seldom figured on weight, 
but mostly on space. The charges are so 
much per ton of 2240 pounds, or 40 cubic 
feet. This makes 56 pounds per cubic 
foot. Every effort should be made to 
reduce the volume of the cases by dis- 
mounting projecting parts. It must not 
be forgotten at the same time that where 
packages weigh more than two tons extra 
charges for loading and reloading are 
made, and the costs increase consider- 
ably. 

In some countries, as Colombia, it is 
necessary to pack the machine in small 
sections for transport on mule back. A 
mule can carry about 250 pounds, in 
packages of 125 pounds on each side. 


MAKING THE CASES 


A French expert recommends the fol- 
lowing construction: The bottom of the 
case should be strong enough to carry 
the total weight of the machine. It 
should have two longitudinal battens to 
facilitate balancing on a roiler. Trans- 
verse planking spiked to the battens 
forms the bottom of the case. On the 
bottom, constructed as indicated, two 
frames should be built around the ma- 
chine, dividing the length of the case in 
three parts in such a manner as to sup- 
port the pressure of ropes or chains 
when handling with cranes or other hoist- 
ing apparatus. These frames will, at the 
same time, act as supports for the in- 
terior braces, and as lateral supports in 
case the package is laid on its side, which 
often happens in spite of instructions. 
Around these principal elements are built 
the sides, ends and top of the case, 
which are designed simply for protecting 
the machine generally. 

Cases should be marked with brush 
or stencil. Some countries demand sten- 
cil marks. Chile, for instance, does not 
permit brush addresses. For some coun- 
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ries it is necessary to mark two adjacent 
sides of the cases. For Argentina all 
four sides must be marked. It is proper 
to mark only initials of the consignee in 
connection with a diamond, square, or 
circle, and the port of destination. Where 
old cases are used all old marks should 
be previously carefully removed. 

Words like “This side up with care,” 
or “Fragile” are worse than _ useless. 
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Foreign longshoremen in most countries 
can’t read their own language, far less 
English, and would not stop to read if 
they could. In connection with the sub- 
ject of packing, it may be wise to state 
how important it is that all documents, 
including bills of lading, consular in- 
voices, etc., be shipped to the consignee 
very promptly and never later than with 
the steamer carrying the goods. 
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To sum up, the question of packing 
implies accuracy, care in following in- 
structions and the trouble of providing 
safe and satisfactory cases. The extra 
expense should be charged up on the 
goods or borne by the consignor. It irri- 
tates the consignee to find charges for 
“packing.” But proper packing is one 
of the most important conditions of suc 
cess in the export trade. 








Making Marmon Rear Axles of Pressed Steel 








The rear axle of fhe Marmon car is 
of pressed steel with bronze ends cast in 
place. This makes a very light, yet sub- 
stantial axle and its machinery involves 
some interesting shop problems. These 


are solved by the builders, Nordyke & 
Marmon, Indianapolis, Ind., in a very in- 
teresting manner. 

The first operation is to enlarge the 
openings as shown in Fig. 1. 

This shows a special fixture for enlarg- 


ing the openings in the pressed-steel rear- 
axle housing. These pressings come with 
5-inch openings and are cut out to 1034 
inches in this fixture. The piece is set 
up with the set screw shown at the right- 
hand end, against locating blocks on the 
base of the fixture. The clamp ring is 
then placed as shown. The pilot of the 
cutter is centered by a hardened bushing 
located at the bottom of the fixture and 
the cutter passes through, cutting out 


both the top and bottom of the pressing. 
This pressed-steel housing is made in two 
pieces, autogenous welded along the 
seams, as shown. When the operation 
above described is completed the pressing 
is ready for the foundry where the bronze 
end pieces, as shown in Fig. 2, are cast 
on. The boring serves as a gage for the 
molding-flask fixture. 

Fig. 2 shows a special steady rest for 
turning the bronze ends of these rear-axle 
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AND 6. SUPPORTING 


Fics. 5 


first centered by 
countersinking the ends with special ap- 
pliances and when it is put in the lathe 
it is held by pipe center in the tailstock 
spindle for setting the steady rest. With- 
in the hinged steady rest is a dovetailed 
split collar forming a bearing and having 
also an integral collar carrying four set 
screws used for centering the piece and 
for securing it to the piece. The split 


heusings. The piece is 


THE 














ENDS 


AxLeE TO DRiLL THI 


collar revolves with the axle housing in 
the steady rest. When placing the piece 
in position and when removing it the split 
collar is slipped endwise and separated. 
The driver at the left is a trifle out of the 
ordinary. 

The fixture used for locating and hold- 
ing the rear-axle housing for drilling is 
shown in Fig. 3. It is in reality a duplex 
jig as it carries two locating plates, one 
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under the other, as partially shown in tl 
illustration. The upper plate has 5/I¢t 
inch bushings and the lower plate '4-inc 
bushings. Thus one fixture is used fi 
drilling both sides of the housing, on 
side with '4-inch holes which are afte: 
ward tapped for 5/16-inch studs, and tl 
other side with 5/16-inch holes. The ac 
vantage of a multiple drill head is show 
on such work as this. 

The flanges of. the end pieces ar 
drilled with the jig shown in Fig. 4, whic 
is arranged to slip over the end of tl 
axle for drilling eight holes at this poin 
Since this photograph was taken the fi 
ture has been completed by adding a cer 
ter-locating plate with quick-actin 
clamps to hold the piece to the face of th 
radial drill-press table. 

An interesting fixture is shown in Fis 
5 for slinging the axle while being oper 
ated on in the indexing drill-press fixtur 
shown for locating and drilling five holes 
The axle housing is first swung in th 
single tree as shown. The end is the: 
slipped into the fixture and is secured 
with a hinged clamp, the piece being lo 
cated by the finished brake-ring support 
and finished end. This fixture is universa 


since it is used for both ends of the axle, 


which are necessarily right and left. Th 
two positions show very clearly just ho 
this is handled. 








The Allowances of A. S. M. 


KE. 


Machine 


Screw Standards 








Ever since the adoption of the stand- 
ard for machine screws by the 
American Society of Mechanical Engi- 
neers, there has been a growing feeling 
in many quarters that the limits allowed 
large for 
inspector 


sizes 


were much 
work. 


tolerances too 
good commercial One 
in a tap factory protested against allow- 
ing a copy of this table to go to the men 
in the shop for fear of its demoralizing 


for 


their ideas as to the accuracy that was 
necessary in their work. 
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One unfortunate feature of this work 
is that we must not only have the diam- 
eter right, but the sides of the threads 
must be at the right angles to each other 
and to the axis of the tap. The diameter 
is comparatively easy to measure but the 


angles are an entirely different matter, 
and there seems to be no _ accurate 


method of measuring this that is prac- 


tical. In fact, comparison seems the only 

way to get at the matter with any degree 

of accuracv and this depends on the 
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PITCH DIAMETERS OF MACHINE SCREW 


carefulness of the inspector and cannot 
be done rapidly at best. 

The accompanying table shows th 
minimum pitch diameters adopted by on 
tapmaker who has paid careful attentior 
to this detail of the question. A 
parison with the A. S. M. E. table 
show considerable variation § in 
The idea seems to be rather gen 
eral that these allowances might well b 
considerably reduced with advantage t 
all concerned. 
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Automobile Show of Licensed Manutacturers 





— 





The-tenth National automobile exhibi- 
tin of the Association of Licensed Au- 
tonobile Manufacturers was held in 
Madison Square Garden from January 
8 to 15 inclusive. This was the largest 
and best exhibition that has so far been 
held by this association. In it there were 
exhibited 42 makes of pleasure vehicles, 
a few of which were electric; 12 differ- 
ent makes of commercial vehicles, while 
the makes of motor cycles numbered 23 
and the accessory exhibitors, 243. The 
pleasure cars ranged in price from 5750 
to $7500 and offered a wide range for 
choice in the design and type, from the 
closed limousine to the small runabout. 

The Matheson was the only car that 
placed their cam shaft on top of the en- 
gine cylinders, and this they only do on 
their make-and-break spark engine, it 
being located in the crank case on the 
jump-spark engine; which is the uni- 
versal practice with all the other cars 
shown. Their cam shaft is also noted 
for its big cams and roller, and the whole 
car for its massiveness in design which 
ives it the appearance of great strength. 
he development and improvement in 
tires which enables them to be made 
puncture proof by the use of bullet-proof 
cloth on the rim, and also makes them 
wear longer, has enabled the wheels to 
be made larger each season until the 
largest has been named the “Jinricksha.” 

Several of the cars showed battleship 
or torpedo bodies. These are usually 
made of sheet metal that surrounds the 
entire body, and incloses both seats to 

considerable hight. The extreme de- 
sign of this style of body brought the 
front and sides up to about the level 
of the shoulders of the passengers. This 
protects them from winds and storms 
and at the same time leaves their view 
of the road and surrounding country un- 
obstructed. 

The Winton car retains its self-starting 
levice owing to its simplicity. The 
dfiver simply opens a valve on the dash 
and this starts a rotary valve that is 
iccurately timed and operated by the 
cam shaft.’ This valve has one elongated 
slot through which the pressure air 
rushes in upon each successive piston, 
thus forcing them down in turn and keep- 
ng the entire crank mechanism in opera- 
tion until the occurrence of a spark 
gnites and starts the motor on its work. 
‘his air pressure is obtained by storing 
n the tank a minute part of the com- 
yustion pressure, diverted from two of 


T 


he six cylinders. 

An examination of the engines used 
howed a tendency towar’ a_ longer 
stroke in order to longer-lived 
notors, higher efficiency and smoother 
unning with more quietness, as_ the 
oneer the stroke the slower the moter 
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can run and still deliver its full power. 
This also gives a greater hill-climbing 
ability. The motor has also. been 
quieted by perfecting the valve-operat- 
ing mechanism, and improvements in the 
carbureter-valve settings have increased 
its flexibility. The water jacketing and 
lubrication have been improved to an 
extent that makes it no longer excusable 
to have an overheated motor. The use 
of the magneto is fast reaching the point 
where it should be classed as the uni- 
versal source of ignition current. 

In the transmission the cone clutch 
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THE “UNIVERSAL” 
has been greatly improved, and _ the 


multiple-disk types are growing in favor. 
Through the use of special steels and 


special tooth forms, the annular type of 


ball bearings and gears always in mesh, 
with the changes made by means of dog 
clutches, the gear boxes have been made 
quiet and have been reduced in size. 
The live rear axle with the driving 
mechanism entirely inclosed has become 
adopted, and is the 
most positive and reliable unit in the 
automobile. Although the pressed-steel 
frame is but little more than five years 
old, it is now used on all motor cars. 
One-piece drop-forge front 
axles have become the standard. The 
better ma- 


almost universally 


I-section 


springs are being made of 
terial, many using special alloy steels. 
They have also been lengthened and 
flattened, especially the rear springs and 
riding. 


this makes the cars more eas\ 








The motor trucks were shown in larger 
numbers and greater variety than at any 
previous show and are fast coming into 
prominence for delivery purposes, es- 
pecially in cities. 

In the accessories department was 
shown a novel combination tool, designed 
especially for private garages, that was 
named the Universal. Both sides of this 
tool are shown in the line-cut, Figs. 1 
and 2. At A is located a forge that is 
given its blast, through a tube leading 
to the central hole, by a small fan inside 
the tool at B that is operated by the 
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rank ( On the opposite side is located 


an emery wheel D, that is also operated 
crank C, 


through bevel gears, also drives a chuck 


by the crank C This same 


E that will hold drills or similar tools 
for machining work, while the handwheel 
F can be used to feed the work up to the 
taken out and 
the pipe grips G and H inserted in this 


tool The chuck can be 


hole and another one opposite and the 
tool used for a pipe 
dinary machinist’s vise is located at /. 
[he top and rear end of one vise jaw 
blacksmith’s anvil J, 
while an anvil chisel K is supplied, to 
fit in the hole, for cutting-off 
work. This tool is sold by Henry 
Ducasse & Co., Inc., New York. The 
whole thing weighs 120 pounds and is 
12'. inches wide and 46 inches long 


other 


vise, while an or- 


is formed into a 


square 


Among the accessories was 


shown an aluminum solder that is made 
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by the Reinhold “No Flux” Aluminum 
Solder Company, Newark, N. J. Samples 
of work were shown that had been 
soldered for over five years and presented 
with no signs of disin- 


a perfect joint 
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tegration. This solder is very useful for 
aluminum pattern work, as well as for 
general repairs and other kinds of work. 

Most of the castings, pressed, stamped, 
forged aiid rolled steels, as well as the 
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die castings and many other kind of ac- 
cessories that were exhibited at the 
Grand Central Palace Show, the week 
previous, were moved over to this show 
and exhibited. 








Meetings for Discuss 


on of Shop Problems 


Ly J. A. Miller 











A very satisfactory system of holding 
meetings for the discussion of matters of 
interest to the foremen is followed at 
the works of the Landis Tool Company, 
Waynesboro, Penn. 

The meetings are held the first Monday 
of each month in one of the offices suit- 
able for the purpose. The superintend- 
ent, the master mechanic, the jig drafts- 
man and all foremen of departments, 
including the foremen of the foundry, 
pattern shop, drawing room, and order 
department, are expected to be present, 
and the general manager, the highest 
official about the works, sometimes at- 
tends to offer encouragement or sugges- 
tions that may be of value to the fore- 
men. To prevent absences due to forget- 
fulness on the part of the foremen, each 
is personally notified by telephone a few 
minutes before the closing hour of the 
day on which the meeting is to be held. 

The superintendent presides. No at- 
tempt is made to conduct the meetings in 
accordance with parliamentary rules, and 
the freest possible discussion is encour- 
aged. A competent stenographer from 
the office is present and complete 
of the proceedings are taken, to be 
2 copy being delivered to 


notes 
type- 
written, each 
foreman. 


TIME FOR CONSIDERATION 


Suggestions or criticisms as originally 
made are entered on the minutes without 


comment or discussion, and as each fore- 


man receives a copy of the minutes the 
suggestions which it contains remain be- 
fore him as food for thought until the 
next meeting, when they are read sec- 
tion by section, and it is during the pro- 
yress of this second reading that the dis- 
cussions gake place. During the inter- 
vening month a foreman may have 


thought of some serious objection to the 


suggestion offered, or a strong argument 


in its fever may have been presented to 
his mind, and when the matter is again 
brovght up the arguments for and 


against the proposition are pretty thor- 
presented by one or another of 


oug! | 
the 21 foremen present 

We think this p 
the 


riod of time between 


t! making of original suggestion 


and its discussion is the key to the suc- 

cess of the plan, as the foremen have 

had tir to think over the problems pr 
d and have had opportunity for 


forming intelligent opinions of their own 
Any 


mav be 


matter touching upon shop work 


discussed. Gear cutting, grind- 


ing problems, machine specds, the hand- 
ling of men, neatness and order in the 
shop, errors and inaccuracies in machine 
work, allowable limits of variation from 
standard, defects and weaknesses in the 
shop system, are examples of the matters 
that have recently received attention. 
Changes in method are frequently sug- 
gested and carried into effect with a re- 
sultant saving of time and consequent 
reduction of cost. The foreman of one 
of the lathe departments, for example, 
recommended a change, which, when 
tested, was found to reduce the cost of 
a number of parts by about 50 per cent. 
Fieldmen and salesmen returning from 
their trips tell of their experiences on the 
road. Any mechanical difficulty they 
have encountered is described, and if the 
trouble had its origin in defective mate- 
rial or workmanship, suggestions looking 
toward a remedy are given. Compari- 
sons of our methods with those noted in 
otrer shops are made, and where possi- 
ble, improvements are carried into effect. 
If any special word of commendation 
from users of our machines has been re- 
ceived, it is repeated for the encourage- 
ment of our men, thus fostering a pride 
in our machine and our workmanship, a 
belief that both are as good as the best, 
and a determination to maintain a stand- 
ard commensurate with the reputation of 


the machine, a very valuable asset for 
the company. In thc same way, and for 
the same reasons, communications re- 
ceived through te mails, either in th 
nature of criticisms or praise, are re- 
ported for the benefit of the foremen 
At one of our meetings a radical changc 
in our system of inspection was sug- 
gested. A month later when the subject 
was opened for discussion there seemed 
to be so much to be said both for and 
against the proposition that the dis- 
cussion continued beyond the time for 
adjournment and it was necessary to 


carry the matter over for continuance at 


the next meeting. 
INTEREST AROUSED 
The meetings are never dull. As long 
as the foremen show the interest so far 


manifested in them there is no probabil- 
itv of such a condition arising, and as the 
plan passed the experi- 
mental stage with no apparent diminution 
i that condition would scem to 
remote possibility. 

Our present method of 
these exercises is the result of a gradual 


has long ago 
of interest, 
be a very 
conducting 


growth, the first attempt being modified 
from time to time as certain features 
were found to be unsatisfactory. For ex- 
ample, the meetings were formerly held 
in the afternoon while the works were in 
operation; but as this called the foremen 
away from their departments during 
working hours, it required only a few 
meetings to demonstrate its weakness,and 
the present method of holding them after 
working hours was substituted. When 
this change was made it did not seem 
fair to the foremen to ask them to attend 
the meetings outside of regular working 
hours without some compensation, and 
accordingly they are paid at a rate ap- 
proximating the usual rate for overtime. 


PRACTICAL RESULTS HAVE FOLLOWED 
ADOPTION OF PLAN 


The practical results of the plan are 
in no way more strikingly shown than 
by the fact that at first we found it 
necessary and profitable to hold the 
meetings weekly, but as many of the sug- 
gestions made at our earlier meetings 
were carried into effect, criticisms and 
suggestions became less numerous and 
the meetings were held bi-weekly in- 
stead of weekly, and later, on account 
of continued improvements resulting 
from these discussions, only monthly 
meetings have been found necessary in 
order to cover all suggestions. 








Softening Effect of Time on 
Steel 








A pcper presented in the Physical Re- 
view dealing with the subject of the soft- 
ening that hard-steel wire undergoes by 
the action of time points out the well 
known principle that the lower the tem- 
perature the longer it takes to remove the 
hardness from a piece of hard steel. The 
process can be hastened to any extent de- 
sired by raising the temperature at which 
the steel is preserved. At the tempera- 
ture of water, events progress 
very cheerfully, so that the behavior at 
higher temperatures than ordinary room 
temperatures can be predicted after a few 
observations months apart. The 
conclusion reached by the paper is that 
if by any miracle the teols in Joseph’s 
carpenter shop, at the beginning of the 
Christian era, had been glass-hard steel. 
they would now be so soft as to need most 
decided retempering. 
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The index to Part 2, Volume 32, is be- 
ing mailed to all subscribers with this 
issue. Those who desire an index, and 
are not on our regular subscription list, 
can secure one for the asking. 








The Injustice of the Proposed 
Postal Laws to the 
Engineering World 








The present administration seems de- 
termined to increase the tax on industry 
in more ways than one—the latest being 
the proposed increasing of the rates on 
second-class mail—newspapers, maga- 
zines, etc. 

This will not fall upon the publications 
themselves but upon the subscribers and 
advertisers. 

Up to 1879 the subscriber paid the 
postage on his paper or magazine at the 
office where he received it. The new law 
made the rate two cents per pound and 
the publishers paid it, in advance; in 1885 
this rate was reduced to one cent a pound. 

No publisher ever made a penny by it 

the benefit was passed on to the sub- 
scriber. 

The last ten sessions of Congress have 
worried over the so-called deficit in the 
post-office department. There is not now 
and never has been a deficit. 

This is the only department that earns 
a cent—the others are all expense. 

This is the only department that the 
whole public comes in contact with or 
reaps direct benefits from—it lacks a few 
million dollars of earning its entire cost. 

It would show a handsome profit if 
it got credit for the enormous mail it 
carries free for the other departments. 

It would show a profit, or at least less 
loss, if it got as good rates from the rail- 
roads as the express companies do. 

Now here is where you are concerned. 

The President and the new Postmaster 
General have recommended an increase 
of postage on part of the second class 
on magazines and periodicals. This paper 
is classed as a periodical; it is, however, 
much more of a newspaper than a maga- 
zine; it is as much a newspaper as any 
published; its news is confined to news 
of a special character for the information 
of engineers and not of a general charac- 
ter varying from sermons to tips on the 
races. 

They are leaving out the newspapers 
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those with political influence—it is 
the magazines they are after—and the 
great engineering papers get thrown in 
with them because, forsooth, they have 
sO many advertisements, the very things 
that create more business both for the 
post office itself and all the manufactur- 
ers who advertise. 

Now, the owners of this paper are no 
tax dodgers; if it is necessary to increase 
the rates on the second class we will take 
our medicine with the rest. 

However, we object to this proposed 
class legislation. To this picking out for 
exemption those papers the Congressmen 
are afraid of and the heavy increased tax 
on those who are supposed to be helpless. 

The Postmaster General’s own figures 
show that the rural free delivery is the 
biggest leak of all, but no one wants to 
stop it. It has done much good to the 
farming community and is worth to the 
nation all it costs, but what is its chief 
function? To deliver letters? No. To 
deliver to the farmers of the county the 
nearest daily and weekly papers—the 
very ones the Government proposes to ex- 
empt from the increase of postage. 

The daily and weekly newspapers going 
over rural free delivery routes cost our 
Government four times as much as other 
papers delivered at post offices and 
through carriers. Not only that, news- 
papers go free in the county they arc 
published in. 

This paper is denied even the second- 
class rate in New York and must pay 
two cents for each by stamps affixed for 
every copy delivered in its home city 

There is injustice enough—the Gov- 
ernment proposes to increase it. 

All the little county papers go through 
the mails practically without cost—their 
Princip2! circulation is confined to the 
county 

We ask our readers and advertisers to 
use their influence with their congress- 
men and senators to 

First. Insist that there be no division 


o! 


classes of papers—-that all now en- 
joying the second-class rates shall be 
treated alike 
Second. That the county free politi- 


no class legislation. 
cal graft be abolished 

Third. That the post-office department 
be given credit for all mail carried under 
frank for other departments or officers 
of the Government 

Fourth That if after these things are 
done and this question approached fairly 
and with justice, investigation shows it 
necessary to raise the second class—raise 
them as far as is necessary 
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Ask your national representatives to 
do that by letter and it will have an im- 
mense influence for justice. 

We don’t believe in any “stand pat” 
policy; let Congress be fair and do its 
duty even if it does hurt someone. 

Any congressman who will not vote to 
abolish the county free graft is afraid for 
himself—that’s all. 

Nothing but cowardice or 
will make representatives of the people 
vote a high rate on an engineering news- 
paper and a lower one on a political 
newspaper. One perhaps has a longer 
haul, but the other the 
rural free delivery at the 
whole people. 

Then think of 
dreds of them, all 


ignorance 


average uses 


great cost to 


the farm papers, hun- 
teaching the farmer 
better methods, economies and putting 
him in touch with all the latest inven- 
tions that he can use to an advantage. 

These papers have done and are doing 
good and reaching ten 
farmers as the whole agricultural 


more times as 
many 
department on which we spend millions. 

And it is proposed to increase the rates 
on these papers an amount, in some 
cases, equal to their subscription price 
which is very small. 

England carries her papers at one cent 
carries hers at one-half 
for 500 miles 


each. Canada 
cent per pound 
cent everywhere else. 

Has 
that its 
grossly mismanaged that it cannot make 


and one 


-dve 


Is SO 


nation to acknowle 


department 


this reat 


post-office 


both ends meet at rates already higher 
than its neighbor’s?’ There are abuses 
Well, if there are novels and mail-order 


papers improperly admitted to the mail, 


weed them out; but do not punish the en- 
tire reading public of our country——be- 
cause the poor devil of a publisher cannot 
carry the load and must push it on to 
his readers and advertisers. 

Again this is a tax on enterprise. Ad 
vertising is part of our great commercial 
system. This would increase its cost. 

Write your 
ask him to stand on those four foundation 


st he 


representative today and 


stones of justice—and if he is hon 


will 








Systems and the Individual 








underrate the 
the belief 


methods 


We are all 
importance of 
that the 
have mad 


too ipt to 
individual in 
and 


the 
systems 


modern 


him an insignificant part of a 


great machine. But the individual! is 
just as necessary as ever and the more 
individuality he possesses the better for 


all concerned. 
and 
what 


Systems methods are all right for 


and for 
work 


recording has been done 
following up the production of any 
along predetermined lines, but no system 
on earth ever did or ever will produce a 
new way of doing work, or a new piece of 
It may be 


work to be done an incentive 
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which urges the individual to better 
things, but the new idea must come from 
the mind of the individual in every case. 

If every man in the shop could be im- 
pressed with this fact, could be made to 
see that the system in force was simply 
to keep track of work and not to make 
him a part of an unthinking machine, 
could be made to feel that his individual 
ideas would attention, 
whether they could be adopted or not, 
the results would be very gratifying in 


always. receive 


most cases. 

Here again the individuality comes into 
play, for men will believe and respond 
to the individual with tact and sincerity, 


while a mere printed statement of the 
same ideas will have little effect. 

Let anyone who doubts this, post a 
notice of a reasonable change in the time 
or piece rate on a certain job, and let 
the same notice be given the man ver- 
bally by a man in whom the men have 


The effect of the two meth- 
ods can be seen at a glance, and where 
the first create dissatisfaction in 
many ways the second will hardly 
a ripple in the shop. 


confidence. 


will 
cause 
Personality counts in 
work that we 


every line of 
and, instead of 
making it unnecessary, systems have em- 


know of 


phasized its value. Shops which recog- 
nize this fact can count on much closer 
relations in every way, all of which has 


its effect on the output. 








Luncheon to Charles Kirchoft 








jour- 
farewell lunch- 
Kirchoff, at the 


event in technical 


the 


A noteworthy 


nalistic circies was 


eon tendered to Charles 
Engineers’ Club, January 16, as a testi- 
monial of esteem on his retirement from 
the editorial management of the /J/ron 
Age, with which paper he has been iden- 
tified in an editorial capacity for 22 
years. 

The luncheon was served in the large 
dining room of the club house, and was 
attended by a large and representative 


and technical 
Dodge, of the 
club, presided, and appropriate addresses 
were made by T. C. Martin, R. W. Ray- 
mond, C. W. Cope, H. S. Drinker and 
John Fritz 


gathering of engineers 


journalists. President 








William Baxter, Jr. 








Baxter, Jr., inventor, consult- 
technical writer, died 
City on January 
Troy, N. Y., on 
manifested at an 


William 
ing engineer and 
at his home in Jersey 
12 He 
March 8, 
early age 

William Baxter, 
ventor in all commendable 
far back as 1884, when the electric motor 


laboratory 


was born in 
1852, and 
inventive genius 


Jr., was a typical in- 


the 
points. As 


was mostly a possibility, he 


worked out a line of constant-current 
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the first ever built—and in 1886 
factory in Baltimore for 
the manufacture of them. Even before 
that--in 1883—he appreciated the ad- 
vantages of inclosing the arc of an arc 
lamp in an air-tight globe, and took 
out patents covering such construction. 
In 1887 Mr. Baxter became interested 
in the electric-hoist problem, and dur- 
ing the years immediately following he 
invented and patented some methods 
and devices which for many years were 
among the most important of those con- 
trolled by the Otis Elevator Company, 
to whom he sold his patents. 

Mr. Baxter was also the 
pioneers in the electric-railway field, and 
his Baltimore company built an experi- 
mental car about 1893 which showed 
promising features. 

During recent years Mr. Baxter became 
well known io interested in ele- 
vators of any type through his compre- 
hensive articles on hydraulic and electric 
elevators published in the columns of 
Power and the Engineer. 


motors 
established a 


one of 


those 








Personals 


Items for this column are solicited 








Leo C. Steinle, of the Gisholt Machine 
Company, left for Europe on the “Adri- 
atic,” January 12. He will be away about 
six weeks. 
address of 

consult:ni 


Through an error the 
Sprague, Keyes & Jackson, 
engineers, was given in this column in a 
New York instead of 


recent issue as 


Boston, Mass. 

John J. Grant is now acting as consult- 
ing engineer for the E. M. & F. Company, 
with headquarters at Detroit. Mr. Grant 
is to devote his attention to special ma- 
chinery and appliances. 

Charles A. Schieren, Jr., of Charles A. 
Schieren Company, sailed January 19 
for Europe to be gone a couple of 
months, during which time he will 
the foreign branches of his company. 


visit 
Oscar Stegeman has become associ- 
ated with the firm of Landau & Golden, 
New York City, mechanical and elec- 
trical engineers, and act as their 
Western engineer, with headquarters at 
Milwaukee, Wis. 


H. G. Schwoeppe, formerly toolmaker 
and designer with the Massnick-Phipps 
Manufacturing Company, Detroit, Mich., 
accepted the position of designing 
engineer with the Wolverine Motor Car 
Company, Mt. Clemens, Mich. 

P. j. Illing, manager of the commer- 
cial department of Ludw. Loewe & Co., 
Berlin, Germany, will arrive in this coun- 
try about February 1. Mr. Illing intends 
to visit the principal machinery centers 
in the United States with a view to mak- 
ing new business connections as well as 


will 


has 


renewing old ones. 
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EM NEW TOOLS and MACHINE SHOP APPLIANCES i 


— 


Showing New Ideas in Machine Shop Equipment that make 


¥ it possible to do better work atareduced cost ¥ 











A Jig Boring Machine 








The accompanying photo shows a plain 
milling machine built by the R. K. 
Le Blond Machine Tool Company, Cin- 
cinnati, O., for use in their tool room, in 
the manufacture of jigs and fixtures. 

The arbor is driven by a clutch milled 
in the end of the spindle nose, and an 
arbor bolt provides a convenient means 
of inserting and removing the arbors. 
The cone is three-stepped, the largest 
step being 13 inches in diameter for a 
3'2-inch belt. 

The back gears are of the well known 
double-friction type. Sixteen changes of 
feed are obtained by a system of tumbler 
and sliding gears, with only two operat- 
ing levers close together, and a direct- 
reading index plate enables the operator 
to tell at a glance the correct position for 
feed. 


a given 

















A Jic Borinc MACHIN! 


driven with a direct 
saddle. The 
feed are 
Large oil 


feed is 


end of the 


The table 
spur drive on th 
reverse and trip the table 
operated by a lever. 
pockets extend entirely around the table. 

The table feed screw is 134 inches 
diameter, of coarse pitch, and geared 
2 to 1 on the quick return, and is always 
under tension regardless of the direction 
of movement. The column bearing is 


for 


single 


extended up almost to the top of the 
table. The cross-feed screw is set in 
the center of the knee. 


The taper gib for the table bearing is 
made with a tongue to avoid any tend- 
ency to lift. Locking screws with fixed 
handles are provided on both gibs which 
draw them in like wedges, and these pro- 
vide metal-to-metal contacts the entire 
leneth of the gibs. 

The has a 
of 34 inches, a_ vertical 


longitudinal feed 
feed of 20 


machine 








Any new or improved machine 
or shop appliance of interest_to 
our readers will be illustrated 
and described in this department 

the machine-shop news. 


A full and detailed description 
the when of 
special interest and it can appear 
here before being sent elsewhere. 


device featured 


ALL descriptions appear in all 
four editions of the paper 
Weekly, Monthly, Weekly Eng- 
lish and Weekly German. 




















inches, and a cross feed of 18 inches. 
In order to use the machine to the 
best advantage in boring, the cross 


feed is arranged in such a manner that 
its movement can be controlled from the 


rear of the table. The longitudinal and 


vertical movements are fitted with ver- 
nier scales 24 inches in length. 
An interesting feature in connection 


with the completion of this machine was 
the testing of the accuracy of the screws. 
The vernier scales provided an ideal con- 
dition for such a test which showed the 
screws so accurate that the inaccuracy 
was invisible to the naked eye in a length 
of 20 inches 








A Boring, 


ing Machine 


Reaming and Fac- 








This machine is for boring, reaming, 


facing, etc., the shaft holes in transmis- 

















A Borinc, REAMING FACIN 


MACHINE 


AND 


sion for automobiles. It consists 


of a bed with two saddles, each with five 


cases 


spindles spaced to the center distances 
required, spindles of head 
having threaded ends, and two having a 
taper hole in the end. 

Fach head has four independent auto- 
matic feeds, of about 2 feet, with auto- 
matic stops, also quick power movement 


three each 


in either direction. Each head has inde- 
pendent drive by a belt on a three-section 
cone geared to each spindle. 


The feed is driven by chain and 
sprockets, and provides four ratios. 
Shields are provided for all gears. 


The bed is provided at the center with 
extensions, as shown, for receiving suit- 


able fixtures to hold transmission-case 
castings. This machine weighs 9500 


pounds, and is made by the Beaman & 
Smith Company, Providence, R. I. 








A Back Geared Shaper 








The halftone shows a 26-inch shaper, 
one of a new line of machines 
which has been brought out by the R. A. 
Kelly Company, Xenia, O. These machines 
were designed to high-speed 
tools to their fullest capacity. 


these 


use steel 

















D SHAPER 


A B ACK-GEAR 


The machives ar 


elevating devices 


provided with power- 
for the which 
as a power down feed. 


saddles, 
can also be used 
These machines run from 16 to 26 inches 
and the back-gear ratios 
16-inch machine 


machine 


stroke inclusive 
run from 24 to 1 
to 33.2 to 1 on 


on the 


the 26-inch 








Belt for a Governor 


A Chain 








The Diamond Chain and Manufactur- 
Indianapolis, Ind., recent- 
standard roller-type 


the 


ing Company, 
ly made a pair of 
chains to. drive governor of a 
compound-tandem 
60 inches stroke 

The engine is capable of 
15,000 horsepower and drives a 
blooming mill. The dutv of a 
belt for such an engine is very 
but the chains handle the work 
factorily and require little attention. 


large engine, 52x90x 
delivering 

43-inch 
governor 
severe 
satis- 
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A Multivane Fan 








The halftone shows a fan which is now 
being placed upon the market by the 
Massachusetts Fan Company, Watertown, 
Mass. The many shallow blades fur- 
nish the requisite blade area and permit 
a large inlet area. 

In the early types of “many-blade’ 
fans the removal of all blades in the 
inlet was an attempt to reduce the eddy- 
ing effect by restricting to the shortest 
period possible the time the air is sub- 
jected to blade action. As a result a 


|| 
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SQUIRREL-CAGE FAN 


high velocity was imparted suddenly to 
the outer shell of air in the inlet, the 
velocity being gradually reduced toward 
the center. 

In this fan, known 
cage” fan, this defect is 
using a few long blades extending to- 
ward the center of the wheel, but not 
radial. The scooping action of the blades 
starts the air in motion gradually, giv- 
ing it a slowly whirling motion and then 
a rapid radial motion toward the small 
peripheral blades. 

Three standard designs of fan 
are made, known as types A, B and C, 
made in single and 


as the “squirrel 
overcome by 


this 


each of which is 
double widths. 
Type A, for the low peripheral speeds 
which have been found to be best adapted 
for public-building and for 
tain conditions for high pressures when 
a direct-con- 


work, cer- 


the fans may be driven by 


nected steam engine. 


Type B, for higher peripheral speeds 
such as those of high-speed motors, es- 
pecially of the alternating-current type. 

Type C, for very high speeds such as 
that of steam turbines 








A Pneumatic Hose Coupling 








The Caskey Valve Company, 99 John 
street, New York, is putting a new hose 


coupling on the market. This coupling 
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is easily attached and detached. The 
packing is leather and the greater the 
pressure the more effective the packing 
becomes. 








A Geared Drill Chuck 








The halftone shows the new Almond 
geared drill chuck manufactured by the 

















A GEARED DRILL CHUCK 
T. R. Almond Manufacturing Company, 
Ashburnham, Mass. 

In this chuck all parts subject to wear 
such as the jaws, toothed split-ring nut, 
toothed key and the bushings which 
steady the key in the body of the chuck, 
are of tool steel hardened and tempered. 








Two Forge Blowers 








It has been customary in many shops 
using compressed air for various pur- 
poses, to turn a jet of air into the fan 

















Fic. 1. FORGE WITH AiR-JET BLOWER 
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or blower of the forge and let it be dis- 
tributed by the fan to the fire instead of 
going in as a solid jet and tearing the 
fire. 

The forge shown in Fig. 1 has its air 
apparatus on the principle of an injector, 
and the jet of compressed air draws in 
air from the outside, reducing its pres- 
sure and increasing the volume so that 
only about one-quarter of the compressed 
air is required as where it is used direct. 

The old blower for the blacksmith 
shop was an unknown quantity so far 
as the consumption of power was con- 
cerned. 

















Fic. 2. ELECTRICALLY DRIVEN BLOWER 

By careful designing, the fan shown in 
Fig. 2 has been made very efficient both 
from the point of air delivered and the 
power consumed in its bearings. The 
small motors shown vary in size from 
1,/32 to horsepower and the fan for 
a blacksmith’s forge can be run from a 
lamp socket where electricity is avail- 
able. 

These two appliances are among the 
latest products of the Buffalo Forge Com- 
pany, Buffalo, N. Y. 








An Arbor for Shell Tools 








The Cleveland Twist Drill Company, 
Cleveland, Ohio, is about to place on the 
market the new arbor for shell 
shown in the halftone. 

This arbor is equipped with an adjust- 


tools 
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AN ARBOR FOR SHELL TOOLS 
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able collar provided with integral keys 
which slide in longitudinal keyways in 
the arbor. The arbor is also threaded for 
a short distance to receive an adjusting 
nut which bears on the collar. The col- 
lar engages the shell reamers in the usual 
way. 

A turn or two of the adjusting nut re- 
leases the shell tool no matter how tightly 
it may have become jammed on the arbor. 

The collar also can always be set so as 
to allow the shell tool to fit snugly on the 
arbor, and yet fully engage with its slots 
the collar keys. 








Sibley Geared Drill 








This is a new all geared drill for high- 
speed work which gives 8 spindle speeds 
and four positive feeds ranging from 
0.0052 to 0.0169 inch per revolution of 
spindle, the speed gears being at the 
top of the column and the feed gear down 
on the arm supporting the quill. 




















SIBLEY GEARED DRILL PREss 


The speed gearing is selective, so that 
the desired speed can be had instantly, 
without going through the intermediate 


stages. The feeds are operated by the 
small knob in the center of the hand 
wheel. 


This has been designed especially for 
automatic work but will handle any man- 
ufacturing drilling up to 1'4-inch high- 
speed drills and to the center of a 22 
inch circle. It is built by the Sibley Ma- 
chine Tool Company, South Bend, Ind. 
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Portable Racks 








The halftone shows a rack for pipes 
or bars which has been brought out by 
the American Die and Tool Company, 
Reading, Penn. This rack will stand on 
any level floor and need not be fastened. 
It is 47 inches high and the base has a 

















PORTABLE RACKS 

spread of 12x17 inches. The openings 
are 11 inches, and each one of them will 
hold about 15 round bars 2 inches 
diameter; the weight is about 115 pounds. 








A Radial Power Hammer 








The line-cut shows a power hammer 
designed to enable a blacksmith unas- 
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A RapbiAL Power HAMMER 
cular and has all the usual sizes of 
squares and rounds in its periphery. 


This combination permits all the usual 
hammering, bending and swaging op- 
erations to be done without the aid of a 
helper. The head weighs pounds; 
the vertical adjustment inches; 
horsepower required 3; floor space nec- 
essary 4 feet by 6 feet 6 inches. 

This machine is made by the Radial 
Power Hammer Company, Los Angeles, 
California. 


75 


is 15 








Motor Driven 36-inch Engine 








Lathe 
This is a 36-inch by 18-foot motor- 
driven lathe with a 7'2-horsepower 
variable-speed motor. The headstock is 
completely inclosed, and contains six 


mechanical changes of speed, which, to- 
gether with motor changes, give all the 
necessary speeds. It is arranged to cut 
threads from 4 inches to 1/16 inch lead 
There are power feeds for longitudinal 

















MOTOR-DRIVEN 


do all operations usually done 
aid of a helper. 

A is mounted on a bracket B 
180 


above 


sisted to 
with the 

The head 
swings degrees so 
the vise 
swage block E. 
block 


through 
brought 
the 


swage 


which 
that it 
C, the 
As will 


be 
D, 


seen, 


can 
anvil 
be 


or 


the is cir- 


5 


26-1INCH LATHI 
cross and angular feed to the compound 
rest 

The dial in front of the head gives 
three changes of feed for screw cutting 
with two intermediate positions where 
the lead screw remains stationary. This 
and a few change gears give all the 
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necessary changes of feed for screw 
cutting ordinarily required. It is made 


by the Springfield Machine Tool Com- 
pany, Springfield, Ohio. 








A Shock Absorber 








for ab- 
first ex- 


The line-cut shows a device 
sorbing the shock due to the 
plosion of an engine as applied to motor 
cycles but which can be adapted to 
other transmission mechanism where the 


start is sudden. 
































ym 
~ 
Nene 


A SxHocK ABSORBER 


The driving shaft A is frictionally en- 
gaged with the flywheel disk B by means 
of the friction ring C held and adjusted 
by six screws D. 

When the first 


gine 


explosion of the en- 
the crank pin, the 

the 
the 
not 
the gears E F, 
to spe ed This 
D. Manufactur- 


elfect on 


permits 


takes 

flywheel 
full shock 
transmitted 


friction device 


crank disk to slip and 
of the ¢ 


instantly to the 


plosion is thus 
teeth of 
gradually 
the S. 


but they come 
device is made by 
ing Company, 
Brooklyn, N. Y 


155 avenue, 


Ridg »wood 








A Pipe Threader Driven by 
a Variable Speed 
Motor 








Westinghouss 
direct-current 
for cutting and 


The halftone shows a 
tvpe SA _ variable-speed 
motor driving a machine 
threading pipe from 2 to 8 
diameter, built by the Cox & Sons Com- 
These machines are 


inches in 


pany, Philadelphia. 
designed in sizes to handle pipes up to 
18 inches internal diameter, and where 
quick changes in speed may be required 
the special drive supplied has 
proved especially satisfactory. 


motor 
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A PIPE THREADER DRIVEN BY A VARIABLE- 
SPEED MOTOR 


This type of motor, built by the West- 
inghouse Electric and Manufacturing 
Company, Pittsburg, Penn., gives a speed- 
variation ratio of one to four. 








A Bench ‘Tapping Machine 








This machine is intended to use or- 
dinary taps up to 3¢ inch diameter. The 
clutch pulleys on the machine are of 


aluminum, for the sake of lightness, and 
ire bushed with suitable bearing metal. 
The wearing parts of the clutches are 
of steel hardened. The extreme travel 
of the spindle is 1 inches which can 
be adjusted down to zero by means of 
the thumb nut on the top of the machine. 
The clutch is engaged either by a hand 
pad or by a foot-operated treadle, neither 














smc tes 








A BENCH TAPPING MACHINI! 

foot 
work 
tree. The 


and is 


other; the 


for 


with the 
convenient 
both 


bolts to 


ne interfering 
lever is mor most 
hands 
the 

belt-tightening 


is if leaves 


countershaft wall 
provided 
and spring shipper. 

The machine, which is equipped with 
a Skinner geared key chuck, tap to 
12-inch circle; the maxi- 
the chuck to the 


with a device 


will 
the center of a 
from 


mum distance 


table is 7 inches. 


This tapper is made by S. 
Company, Waltham, Mass. 


A. Stewart 


January 27, 1910. 


Crank Case Drill 








The Rockford Drilling Machine Com- 
pany, Rockford, Ill., has modified its 
horizontal drilling machines so as to 
make them especially adapted for auto- 
mobile crank-case and similar work. This 
has been done by extending the table 
on base and rearranging the feed to suit 
the material, which is usually aluminum. 








A Ratchet Driven Punch 








This is one of the most powerful hand- 
operated punches made, due to the com- 

















RATCHET-DRIVEN PUNCH 


bination of levers shown and the use of 
a ratchet wheel of large diameter. 

There is a handle near the rim of the 
ratchet wheel by which the punch can 
be run down to the work or drawn back 
very rapidly, and when the pawl is 
thrown into the ratchet, the desired power 
can be applied to the wheel and the 
punch. 

It is made by the 
pany, Buffalo, N. Y. 


3uffalo Forge Com- 








Old Age Pension 








There has been introduced at the pres- 
ent session of Congress a resolution for 
the establishment of a committee of Con- 
gress vested with due authority to collect 
and compile all information extant in or- 
der that the way may be paved, not only 
for the introduction and passage of an 
old age pension bill, but to insure the 
framing of a fair and humane constitu- 
tional law, in harmony with the spirit of 
our governmental The resolu- 
tion has been introduced by Representa- 
tive Lundin, of Illinois, who, in argument 
for its favorable consideration, points to 
the fact that after years of considera- 
tion of this subject, and a prolonged con- 
flict of ideas, England adopted an old 
age pension law in 1908, which became 
effective January 1, 1909. 


system. 
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I. KE. Cooley will build a box factory at 
West Bend, Wis 

Kk. C. Post Company, Lake City. Minn., will 

ect a tile factory 

The American Pump Company will erect a 

nt in Elyria, Ohio 

Che Detroit (Mich.) Stove Works will erect 

new fiive-story factory 

rhe Riehmond (Va Forgings Cor] ation 
s to erect a new plant 

The Sheboygan (Wis.) Couch Company will 
erect a four-story ddition 

rhe Shebovgan (Wis.) ivapo ed Milk 


(Company will erect a plant 


The Oscar Lear Motor Company will erect 
a plant in Springfield, Ohio 

The Piedmont Buggy Company, Charlotte 
N. C., will erect a new plant 

The Agasote Millboard Company rrentor 
N. J... will erect an addition 

The Eletrie Cable Company Bridgeport 


Conn., will build an addition 

William Rahr Sons Company, Manitowoc 
Wis will enlarge its brewery 

The Brookville (¢(Ind.) Furniture Company 
will ereet a four-story addition 

The Jamestown (N YY.) Metal Furniture 


will enlarge 


} =! Tox ¢ 


Company plant 


rhe Rochest ompany has 


purchased site n 

Sauer Bros., Aberdeen, S. T., cig man 
facturers, will erect a new factory. 

rhe Evansville (Ind Veneer Company 
will build a plant in Jackson, Tenn 


The American Furnace C 


Mo., will erect ait ictory lilding 

Mattson & MeG iv. Black Rive Falls 
Wi W ered nt «eK \ 

> ilmers Supply Company Westport 
Conn., will | ise some new machinery 

The shop of the Victor Tool Con I 
Weynesboro, Penn., was destroyed by 

The Armour Packing Company will erect 
a cold-storage plant at Port Arthu rexas 

The Detroit ¢(Mich.) Lubricate ( pany 
has let contract for the erection « 1 foundry 

Company will 


The Prothero-MeceGinnis Auto 


erect an auto-machine shop at Wis 


The Saskatoon 


Sask.. Ca Milling 
and Elevator Company will erect a new flou 
mil 

I. Hl. Williams ¢ pany, Brool a. XN. Y 
is considerably enlarging ts «dr forging 
plant 

The Falls Machine Company Sly Van 
Falls, Wis., will increase the capa \ f it 
plant 

The Knoxville (Tenn.) Basket and ¢ t 
Company will double the capacity f ts 
plant 

The St. Louis (Mo.) Rasket and Box ¢ 
peony will spend 860.000 in enlarging its 
plant 

The Freyver Trun! iufacturing Company 


Mar 
rex... will bui 


IIo 


dition 


ston ld a three-story 


ad 


The New York Baking Powder Company. 


Jersey City, N. J.. will erect a new S75.000 
factory. 
The Capitol Brass Works, Detroit. Mich 


let 


factory. 


has contract for the erection of a new 
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The ¢ 


Will 


adillac 
add a machi 
tensions 

Th 


Company is t lild a stee plant at Gads 


Alabama Corso 


den, Ala 

rhe People’s Railway Company Dayton 
(*hio, will need e« 1) nt new , 
and shop 

The We man Tay ( pany Montville 
‘ nn has ymme ed thie erection 1 ts 
first mill 

rhe Fulton Engine Works, Los Angeles 
(‘al will i reas ile ind machine-shop 
equipment 

rhe National \\V ( { Mmpany has secured 
site in Toronto, Ont n which a plant will 


” erected 


Standard Foundry Company, Hartford 

Conn has commenced e construction 
new plant 

rhe Burrow Jones & Dye Shoe Company 
St Louis, Mo Ww erect a factory at Mil 
Wi ikee, Wis 

The Fostoria (Ol (jlass Sy ilty Con 
pany will erect a plant at Niles, Ohi te 
cost STOO OOO 


The Niagara 


_. 3 . nsick 


Buffal ans fe 1 ne 
machine shop 

The Eau Claire (Wis.) ¢ imery Company 
Will make extensive up ements to its plan 
In the spring 

rhe plant of the M ints Ice Company 
SOS2 Emerald street Philadelphia, was «ce 
stroved \ fire 

rhe plant of the Ame! n Conduit Cor 
pany New Kensing l n s d 
damaged fire 





Works wil dl ‘ =} " cent 


destroyed by ‘ 


Pugh & ¢ I! x wd white-lead 
manutacturers i new |] ! { 
cost } mit Slob 

The Aspinwa enn.) Wat d= Light 

! 
Company will inst new electrical equipment 
im tiie nea l ‘ 

M. Hawie Mar turing Cor il Bridg 
port, Con n es, W doan ad 
di n » tS plat 

The Omaha Ne ( perace ( pany 
will lild a new \ n South Omaha 
Neb., in the spring 

The Milbank «(S. ID Cement ¢ st tion 
(Company will ere plant r the manufa 
t e of cement t 

The St ive ES d Lighting Cor 
pany fr cl yy l da plant at 
Niagara Falls, N. \¥ 

The Stein ITD ( n ‘I Company 
Akron, Ohio, 1 eased t pital nd 
Will enlarge ts 


rhe plant of tl Wire Works, Winni 


peg, Manitoba was destroyed by fire causing 
a loss of over S75.40w 

The Union Spring d Manufacturing Com 
pany, New Kensinget enn is preparing 
for extensive additions 


Adams & Kelly Company, Omah 


ufacturing sasl doors 


inds ete \“ 





build a S75.000 addit ! 


Nebraska Portland Cement Company 


- INCREASING - SHOP: CAPACITIES 
aa Oo where More Tools will be needed eG 
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fem] ection ’ i ment 
tory it S Ne 

rene & Tle Dba | lowa eed 

t I} d Meta W hee ( pany 
\ ] 4 i \ nary 
I M. & ‘I IK. nn, Liberty Ss. « wil 
x} if Texas 1 1} ' inv 
‘ shin ‘ 

j Sup Man 1“ ing Company Ss 
pe Wis ding a new powe plant 
Ione ne s hased 

The M Dla R (Company Madisor 
Wis mar ! sufety razors, will it 
stall dd , , hinery 

rl Kt ds Tron Works, Manitow Wi 

id ft in aut } 1) 
I « a th ’ in 

} , . 

Che if Reo in) Company Philad 
phia Pen man icturing boxes moldir 
el " its plant 

I Standard Tinplate Company, Canc 

1’ . \ ded contract 

ns ‘ n tory 

M. LL. Wk tt. Helen Mont ~ ested 
na plaet ‘ ‘ ed trent t ! 
ores ( t t ‘ mine tf s 

rhe 7 ft the Lewiston Clarks (Can 
hing (€" ! it | sT Idah was «ce 
troved l s Sh 

Tl Ix 1 K ting Machine Company 
M tins gy, W \ “ erect an addition 

| t t S4th thn 

I Standard Foundry Company, Hartford 
( ' \ i new plant Phe bpeins 
1 ! ‘ i ! istinus 

I ! an | ( pany Marshall 
" | ‘ d &s rium fF i in 

d vin mise nery 
Tl M n & Washington Railway wil! 


eIelemeltlg 


Manufact 


nervy, wi xtend 
nal ] ! shop 
Ir} l Ir e ¢ pan Kat 
( M ! ! 1 the 
| 
ere n . " 
! Ss I S Ioint ¢ pan I’! 
i me en | t t ‘ 
tion dd n t ts ] nt 
I I national S Pump Company 
il N. J ild a three-story ad 
dition t s and pattern shop 
rhe power honse of the electrie-licht plant 
dowa \ le lyre Alberta, Can 
ad “ ! l | i it SSO 0 
Che R iia ‘ npanyv, Dt klvn, N. ¥ 
pany good mn rture is remodeling its 
plant Power cap: ty will be doubled 
Fire dest ed the planing and woodwort 
! I’ 1 Hand Shops ‘ Ik 
Ohi “ ~ I i it Sloe 
The plant: plant of the Rigermire & 
Sh ‘ Morgantown, W Va wa 
destroyed y fire J.oss, about S30.000 
(sem I} ~ OIS N Main street Los 
Angeles, Cal vill erect new shop for the 
man icture « vasolene traction engines 
rhe American Sheet and Tin Company ts 
preparing fo the erection of new box-an- 


nealing furnace at 


New 


Kensington, Denn. 
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rhe Hicks Coal Company, Leechburg, Penn 
cutting machines 


near future. 


will install about 15 new 


with electrical equipment in the 


Ilavwood Bros. & Wakefield Company, chair 
manufacturers, will erect a plant at Thirty- 
fourth street and Eleventh avenue, New York. 


Plans have been prepared for two one-story 
buildings for the Talbert-Whitmore 
Shade Company, Cal. 


factory 


Window Los Angeles, 


Company, 
the 


Manufacturing 
plant for 
furniture 


Saginaw. 


Opportunity 
Mich., is 
knock-down 


erecting a 


manufacture of mission 


The Chicopee Manufacturing Company, 
Chicopee Falls, Mass 


shed to be equipped with 


will erect a new weave 


modern machinery 


Construction Company, 
Ohio, 


will be 


The Concrete Steel 
Mitchell 


chased 


Cincinnati, has pur 


plant 


building, 


which a erected, 


site on 
Okla., 


for the 


The Little Crater Company, E! Reno, 
factory in Sioux City 
the “Little Crater” oil burner. 


will establish a 


manufacture ot 


J. Christiansen & Company. Sheboygan, 


Wis., have purchased the plant of the National 
Box and Binding Company. Will enlarge the 
plant 

The Birmingham  (Ala.) Manufacturing 


Company will establish a plant at Woodlawn, 
and hand 


Ala.. for the manufacture of steam 
pumps. 

The Watson Manufacturing Company, 
Jamestown, N. Y., will erect a new plant for 
the manufacture of its metal and wood fly 


screens 

Akron, 
con 

about 


Company, 


ranges, 


Taplin-Rice-Clerkin 


stoves 


The 
Ohio, 
template 
S50.000,. 

M. J. 


chased 


manufacturing and 


erecting a new plant to cost 


Conn., has pur 


plant 


New 
which a 


Haven, 
woodworking 


Gibbud, 


site on 


will be erected This is to cost about 
S30,000, 

The Walker & Pratt Manufacturing Com 
pany, Watertown, Mass., will erect a one 
stor, addition to its foundry to cost about 


$10,000, 


rhe Cudahy Packing Company is preparing 


plans for four additional buildings at its 
plant in South Omaha, Neb., including a new 
power house 

Appropriations have been made for the in 
stallation of two new pumping engines at 


the Ross station of the Allegheny, N. S 
Water Works 

The Dominion Motor Car Company, Detroit, 
Mich., 
tory resent 
Detroit, Mich 


The International Silver Company, Meriden, 


erect a fac 


organized, will 
is 24 West 


recently 


address street, 


Conn., will erect another addition to its 
plant, considerably entarzing the spoon-mak 
ing department 

The Hydrocarbon Burner and Manufactur 
ing Company, Hoboken, N. J., will erect a 
plant for the manufacture of engines and 
oil and gas burners, 


Fire destroyed part of the electrical supply 
plant of the Hansen & Van Winkle Company, 
Newark, N. J. 


rebuilt 


eausing a loss of S20,.000 


Same will be 


The Isthmian Canal Commission, Washing 
ton, 1. CL, will receive bids up to 10:30 a.m., 
January 25, for 100 all-metal dump cars, as 
per Cirentar No. 558 

The National Lines of Mexico. Durango, 


Mexico, are 


Time 


the 


between 


Dgo., bids 
eonstruction. of 


Mazatlan 


receiving for 


miles of railroad 
Durango and 
The 


Company 


Manufacturing 
for the produe 


and 
foundry 


Rome (Gal) Senate 


will build a 


tion of castings for use in wagon and plat 
form scales, trucks, et¢ 

The Davidson Bros. Candy Company. Des 
Moines, lowa, is negotinting for more ground 
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with the intention of erecting an addition 
to its plant in the spring. 
J. M. Koehler Company, Sheboygan, Wis.. 


manufacturing enameled ware, etc., will make 
and improvements to its plant 


new 


enlargements 


including a power plant 


The Republic Tren and Steel Company wi'l 
require considerable new equipment for a new 
machine shop to take the place of the one 
recently burned at Youngstown, Ohio 


The Pump Company, Alex 
andria, Va., 
S50,.000 Further 


tracted after 


Emerson Steam 
is erecting a plant to 


will be 


cost about 


machinery con- 


for the plant is finished. 


The Standard Gas and_= Electric Power 
Company, Philadelphia, Venn., is inquiring 
about equipment f the manufacture of an 


automobile ga iz-ne and small automobiles 
Plans are bein ade for a railroad from 
Durango to so-ce polat near Fresnillo For 
information address W. C. Palmer, Box 17, 
or EF. ©. Palmer, Box 62, Zacatecas, Mexico. 
Stanley G. Flagg & Co., 424 North Nine 


Penn., is having 
and a gas- 


teenth Philadelphia, 


plans drawn 


street, 


engine house 


for an 


producer plant at its plant in Pottstown, 
Penn 

It is reported the Pressed Steel Car Com 
pany, of Pittsburg, has purchased the plant 
of the Western Steel Car and Foundry Com- 
puny, at Hegewisch, Ind., and will enlarge 
same 

Preparations are being made for the new 
$1,000,000 turbine power plant for the Wor 
cester (Mass.) Consolidated Railway Com 
pany. which, it is believed, will be erected 
in Brookfield 

The Eagle Iron Works, Norfolk, Va., has 
awarded contract for the construction of 
buildings at Big Stone Gap, Va to. be 


equipped for the manufacture of castings and 


general repair work. 


The Whitall-Tatum Company, 46 Barclay 
street, New York. cperating several glass fac 
teries in New Jersey, has purchased a_ plot 


at Keyport, N. J.. en which a rubber goods 


lactory will be erected 
The Youngstown (Ohio) Iron and Steel 
Reofing Company will use $1,000,000 increase 


in capital for new mills at its Hazleton plant 


Five hot mills and extension to its pressed 
steel department will be built. 

The Chicago Hardware and Foundry Com 
puny. North Chicago, UL, which recently 


undry, contemplates doubling 


its bre 


erected a new tf 


capacity of founcry and make 


further additions to 


ISS 


its machine shop. 


Plans are compelted for the reorganization 


of the Western Iron Mills Company, Denver, 
Colo., and for the construction of a new and 
modern plant The new company will be 
known as the American [ron Mills Company 


(Commission, Washing 
bids up to 10:30 a.m., 
pulleys, 


The Isthmian Canal 
ton, IT. C., will 
February 14 
cold-rolled 
pipe fittings, ete 


receive 


for piles, 


sp'it-sheave 
Wheels, gear cutters, 


Circular No 


shafting. car 
valves, as per 


adede 


The Crueible Steel Company has announced 


that a modern power plant will be built at 
the Atha works in Harrison, N. J.. with me 
chanical stokers, steam economizers, ete. Ad 


ditional hammers and presses will also be 
provided 

It is announced that the Southern Cali 
fornia Edison Company is negotiating for a 
site near Los Angeles for building a power 
plant, the first cost to be in the neighborhood 
of S2.000,000, about STOQ00 000 to be spent 
ultimately 

The Birmingham Horseshoe and Rolling 
Mill Company, recently incorporated, has se- 
cured site in Gordon Tleights, Ala... and will 
erect a plant to employ 400 men M. Kk. Reed, 
president) and \ Shipe, vice-president, 
both of Midd'etown, Chio 
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New Incorporations 








National Tronching Machine Company, Wil 
mington, Del. Manufacture trencsing ma- 
chines. Capital, $1,500,000, 

Wireless Safety Signal Company. Toledo. 
Ohio Capital, $100,000. Incorporators, Davi 
T. Davis, C. FE. Young, Frank Cook, ete 

Atlantic Manufacturing Company, Lynn, 


Mass. Manufacture novelties and machiner 
Capital, $10,000 Everett A. Collins, presi 
dent 

Indiana Specialty Works, New Albany. Ind 
Manufacture automobile parts. Capital, $10 
ooo Incorporators, August Kahler. Anton 
Kahler, ete 

Continental Stoker Company, Chicago. Man 
ufacture boilers, engines, machinery Cap 
ital, 25.000° Incorporators, CC. VPekat,. W. 
Pekat, Hl. Pekat 

Hubbard Steel Foundry Company, Chicago 


I] Steel and iron castings. Capital, $250 
Ooo Incorporators, J. DP. Grier, W. Il. Tut 
tle, N. DD. Cross, 

Glass Vroducts Company. Newark, N. J 


Manufacture glass bottles, ete Capital 
S50.000, Incorporators, LL. 
Allen. Hl. L 
Caldwell 
ester, N. Y 


S50.000 


Sisserson, J. A 


turrows 





Manufacturing Company, Roc! 
Manufacture hardware, et: 
Incorporators, W. IL. Cala 


Boucher, ete 


Capital 
well, KE. K 
Mich Man 
tires. Capita 
Detroit, is one 


Auto Co: 
ufacture automobiles and auto 
John <A 


Lotz ipany, Lansing, 


S200 .000 Lotz. 


the principal stockholders, 
remo Manufacturing Company. Newa 
N. J Stamping and clectroplating Capit 


S200, Incorporntors, B. L. Preneoe, CC. \ 
Prenco, William Holzhauer 

Passaic Structural Company, Paterson, N. J 
Manufacture iron, steel. ete Capital, S10 





000. Incorporators, Jas. Simpsen, Frank ¢ 
Reinhardt, J. Barclay Cooke 

Central Zine Company, New York Man 
facture, smelt and refine metals ef all kind 
Capital, S50.000. Incorporators, W. Loewe 


thal, S. Bernheim, New York, ete. 


St. Louis Corrugated Paper Box Combpany 
St. Louis, Mo Manufacture 
S10,000 Incorporators, HI. A. & 
Johnson, W. V. Boyne, 


boxes, cusses, ete 
Capital, 
i. W 


etc. 


Machine 


S50.000, 


Bordentewn Forge and 
Bordentown, N. J. 
peraters, Philip L. Swank, 


Burton, R. B. Seyfert, 


Company, 
Capital, Incor 
Bordentown: A. Il 
Philadelphia. 

Comstock-Wel!man Bronze Company, Cleve 


land, Ohio. brass and bronze 


Manufacture 


castings. Capital, S$25.000. 


Inc orporators, 


C. W. Comstock, S. T. Wellman, ete 

Western Implement Company, Indianapo'is 
Ind. Manufacture agricultural imple::ent 
and machinery Capital, $10,000.) Directors 
J. Hi. A. Ross, I. M. Ross, C. A. Ross 


suffalo Tool and Supply Company, 15 Sw 


street, Buffalo. N. Y Woodworking max 
ery. Incorporators, A. B. Kellogg, Chas. Tai 
Buffalo; Myron Grennell, Waymart, Penn 


Drake-Morrison Paper 
ark, X. J. Manufacture 
boxes, ete Capital, 
Smith, H. W. 


tox Company, Ne 
paper, 

S50.000 Tix 
MeDavit, M. A 


eardb 
paper 
perators, F. W. 
Drake 
Mount 


change 





Adams 
place, 
railways Capital, 
Ii. ©} Coughlin, § A 
Turner 

The 
pany, 


Railway Company, 15 Ex 
Cits. X. J. 


S500,000, 


Jersey Const! 
Incorporat 


Anderson, John RE 


Ford Refrigerating Air Machine ¢ 
Newark, N. J Manufacture ice 
chinery. Capital, $150,000 
Ilenry B. Ford, Anthony 
M. Ilorton. 


Incorporat 


Palmer Brill, Cl 
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A. F. Flanders Manufacturing 
WTalo, N. Y. Manufacture metal 
id novelties, 


Company, 
fixtures 
Capital, 


metal plating, etc. 


10,000. Incorporators, A. F. Flanders, HU. B 
jinning, ete. 

Mount Carmel Vitrified Brick and Sewer 
ile Company, Mount Marmel, Ill Manu 
cture clay preducts Capital, $50,000.) In 
rporators, W. A. Stanstield, J. EE. Willis, 
G. Stansfield. 

Royal Engine Company. Bridgeport, Conn 


Manufacture marine and automobile engines 


apital, $50,000 Incorporators, Frank |! 
‘rentice, Hartford; A. F. Law, H. N. Law 
‘ridgeport, Conn 

Gilchrist Company, Newark, N. J. Manu 


icture cork pullers, corking machines, cap 
ing machines, ice picks, ete Capita!, $125. 
nn Incorporators, R. B. Gilehrist, L. G 
Gilman, Jas. M. Read 


Akron Rubber Mold and Machine Company, 
\kron, Ohio Manufacture tire molds 
ind other rubber machinery. Capital, $10,000 
Morris. W. E 


rubber 
Ime orporators, Ww I) l’ardee, 


Stanley W. Harris, ete. 


tordentown Forge and Machine Company, 

N. J Mechanical and electrical 
machinists, ete. Capital, $50,000 

Philip L. Swank, Arthur H 
Seyfert 


Fieldsboro, 
engineering, 
Incorporators, 
Burton, Roy B 


Shedlock & Hanlon Company, Brooklyn, 


N. Y. Manufacture and deal in paper Cap 
ital, $10,000. Incorporators, W. J. Shedlock, 
147 Prospect place, E. J. Hanlon, 321 Ralph 
street, Brooklyn, and others 

Sterling Company, Providence, R. I. Manu 
facture and deal in wares and devices com 
posed of wood, metal, rubber, glass, etc. Cap 


Frank H 
Spicer, Ji 


ital, 100,000 


Swan, F. B. 


Incorporators 
Keeney, Wm. A 


Automatic Wooden Box Machine Company 


New York. Manufacture machines to make 
doors, boxes, ete., from wood, metal, ete. Cap 
ital, $100,000, Incorporators, W. A. Wald 
ren, R. C. Neff Brooklyn: J I>). Rishell 
New York 

Automatic Wooden Box Machine Company 
New York. Manufacture machines for mak 
ing doors, boxes, et from wood, metal, et 


Capital, $100,000 Incorporators, W1 A 


Waldron, 207 Chauncey street, Brooklyn; Rob 
ert C. Neff. 397 Seventh street, Brooklyn: 
J. 1). Rishell, 28S West Broadway, New York 








Trade Catalogs 








Warren, 
Illustrated, 


Printz & Co., 
wrenches 


Rogers, 


Penn Book 
let describing , 


lox6 


inches. 


Bardons & Oliver, Cleveland, Ohio. Catalog 
describing turret machinery Illustrated, S02 
pages, 4%x7 inches, paper 

J. E. Hoppen & Sons, 75-70 Main street, 
Belleville, N. J Catalog describing grind 
stones. Illustrated, 16 pages, Sxt', inches 
paper. 

The Blake & Johnson Company, Water 
bury, Conn Circular illustrating and de 


scribing grinder for die and surfacing 


grinding. 


Gould & Eberhardt, Newark, N. J Loose 


leaf catalog of automatic gear-cutting ma 
chines rack-cutting machine Illustrated, 
S!1,x12 inches. 

The Brown Hoisting Machinery Company 


describing Ferroin 
Illustrated, 40 


Cleveland, Ohio Catalog 


sheets for roofing, ete 


6x9 


clave 
inches, 


pages, 


pa per 


Engineering Company. 1779 
Catalog of RB F rad 


International 
Broadway, New York 


AMERICAN MACHINIST 


ball Illustrated, 54 


inches, 


bearings 


papel 


thrust 
ox) 


ial and 
pages, 

A. I. Quint. Hartford, 
10, describing vertical 


Conn. 
drilling, 


Catalog No. 


turret tapping 


and chucking machines Illustrated, 6x 
inches, 24 pages, papel 

b. KF. Sturtevant Company, tlyde Dark, 
Mass Catalog No. 150 describing fuel econ 


and ait heaters Illustrated, 30 


Gloxt 


omizers 
inches, 
Besly & Ce 11S North Clinton 
Booklet on Helmet 
modern disk = grinding 
pages, ol oxt 


pages, papel 
Charles HH. 
street, Chicago, Ill 
and 
Illustrated, 42 


spiral 
circles Besly s 
practice inches 

The 
Varick 
G, describing 


Garvin Spring and 
Edition 
cutter 


tool 


Machine Company. 
New York 
spring-coiling 


streets, Catalog 


machines, 


and surface grinders, milling machine 


and attachments, pulleys, countershafts, hand 
lathes, ete Illustrated, 92 ix inches, 


pages, 








Business Items 








gave a banquet to the 
they represent, at 
Ill., on January 11 
had a complete representation and after 
theater provided 


gathering 


Hill, Clarke & Co 
various manufacturers 
De Jonge's café, Chicago, 
They 
the 
for the 

The 
London, 
Coventry. 
the Selson 
and 
under 

The 


Toledo, 


banquet a party was 
entire 
Selig, Sonnenthal & Co., 

Machine Tool Works, 
has taken over by 
Company Limited, 


and 


business of 
and Selson 
England, 
Engineering 
earried on 


been 


will he exactly as before 


the 
Toledo 
Ohio 


same management 
Electric Welding 


increased its 


Company, of 


has capital stock 


from $30,000 to S$75.000 and will move to 
Cincinnati, Ohio, where it has closed a long 
lease on a two-story modern brick factory 


building, 160x60 feet An equipment of ma 
chine tools is being installed and the plant 


will be in full operation about February 1, 


manufacturing a comp'ete line of electric 
welding machines for any kind of work. The 
officers of the company are as follows Neil 


Macneale, president and treasurer: Walter G 
Franz, vice-president Frank Warren, secre 
tary and general manager: and these gentle 
men with G. W. Drach and J. A. Muir are 
the directors of the company Messrs. Mac- 
neale, Franz and Drach are well known Cin 
cinnati business men Mr. Warren, who has 
been connected with the Toledo Electric Weld 
ing Company since its inception, will move 
to Cincinnati by the time the factory is ready 
for operation, and nearly all of the Toledo 
emplaves will go there at the same time. 








Forthcoming Meetings 








Society of Engineers, Chicago, Ill 
meeting first Wednesday evening 


Western 
Regular 


of each month, excepting July and August 
Secretary, J Warder, 1735 Monadnock 
block, Chieage, Il 

Boston Branch National Metal Trades As 


eting on first Wednes 
hotel D. F. P. 


street, toston, 


seciation Monthly me 
day of each month, Young's 
Clark, secretary, S00) Milk 
Mass 

Mechanical Engi 


Providence Association of 


neers Monthly meeting fourth Tuesday each 
month Kk. €. Bliss, president, 91 Sabine 
street, Providence, R. I 

American Foundrymen's§ Association and 
American Brass Founders Association: joint 
convention, June 7-8-9, Detroit, Mich. : head 
quarters, Hotel Pontchartrain 


Richard Mol 
J 


denke, secretary, Watchung, N. 


National 
Association 


Engine Trades 
Semi-annual convention, Cin- 
cinnati,. Ohio, June 153-16, 1910: headquarters, 
Hotel Sinton Albert Stritmatter, secretary, 
Cincinnati, Ohio. , 


Gas and Gasolene 


191 


Want 


Rate 25 


Advertisements 


cents por line for cach insertion 


About siz words make a line. No advertise 
ments abbreviated Copy should the sent tu 
reach us not later than Friday for ensuing 
weck’s issue inaiwers addressed to our care 
will be forwarded ipplicants may specify 
names to which their rveplics are not to be 
forwarded, but replies will not be returned 


If not forwarded, they will be destroyed with 


out notice No information give by us re 
garding any advertiser using bor number 
Original letters of recommendation or other 
papers of value should not be inclosed to 
unknow correspondents, Only bona-fide ad 
vrertisements inserted under this heading No 
advertising accepted from any agency, as 


charging a fee for 
wayes of 


sociation oj individual 
“registration,” or a 
successful applicants for 


COMMISSION On 
situations 


Situations Wanted 


Classification indicates present address of 


advertiser, nothing clse 
CANADA 
Superintendent, American, wants position; 
experienced in pattern, machine shop and 
foundry work, organization and production; 
location immaterial Box 141, AMeR. Mac 


CONNECTICUT 

engineer and = superintendent 
traveling salesman, machine 
similar line; opportunity of more 
than salary Address Box 155, 
MACHINIS1 


Mechanical 
wants position as 
tools or 
importance 
AMERICAN 

Tool and die maker vears’ experi 
ence (6 years in own with ordinary 
machine work, experimental work and special 
tool work) wishes position to take charge of 
tool room or similar position with responsi 
bility ean design and make drawings. Box 
120, AMERICAN MACHINIS1 


with 14 


shop 


ILLINOIS 


accountant ; 
executive; A 

Box 152, 
draftsman, four 


10 years’ eX- 
references: lo- 
AMER. MACH. 
years’ experil- 
checking in 


vrade cost 
perience good 
cation not material 


Mechanical 


Iligh 


ence, desires change; at present 
a department of twelve men. Box SS, Am. M 
First-class tool designer wants position 
getting out dies, jigs and fixtures for light 
automatic machinery or metal specialty work ; 
prefer Chicago or vicinity tox 116, AM. Ma. 
Manager or superintendent of manufactur- 
ing plant: light duplicate machinery pre 
ferred 25> years’ practical experience; gilt 
edge reference tox SS AMER MACHINIST. 


MASSACHUSETTS 
Correspondence solicited from 
iring the services of a 
factory manager. Box 


parties de 
high grade 
118, Am. M, 
40 vears old, superintendent ; 
and toolmaker, machine build 


sirous of se« 
mechanical 

An American, 
22 years as dic 


ing, cost reducing and up-to-date methods of 
manufacturing interchangeable parts a po- 
sition similar best of references, Box (8, 
AMERICAN MACHINIST 

Superintendent or assistant: age 38: wide 
experience handling large number of men: a 
first class organizer and executive, full of 
push and energy practical machinist and 


toolmaker;: highest references, Address Box 


107, AMERICAN MACHINIST. 

Young man with good executive and some 
mechanical ability: 7 years’ experience as 
foreman at present handling 100 hands, 
wishes correspondence with concern requiring 
foreman or assistant superintendent: refer- 
ences exchanged. Box 115, Amer. Mac. 

Specialty Introducing new and improved 
tools to the trade, machine shops and manu 


facturing industries in Massachusetts, Rhode 
Island, New Hampshire and Connecticut by 
direct representation by experienced machin 
ists and traveling salesmen. Box 102, Am. M. 

Works superintendent 
invites correspondence from manufacturing 
concerns desiring the services of a man of 
proven ability as an organizer and producer, 
one thoroughly familiar with the business as 
well as the practical ’ large foundry 
and machine business, accustomed to securing 
and carrying to completion large contracts. 
tox 134, AMERICAN MACHINIST. 


manager or general 


side of 


NEW JERSEY 


Technical 
perience on 


years’ ex- 
machinery 


graduate with 
il and 


seven 
gene! special ° 


practical shop « Xypre rience Box 133, Am. Ma, 

An A-1 toolmaker and machinist with 
good executive ability, well up in tool de- 
sign, desires an executive position: can pro- 
duce results economically : similarly employed, 
but wish to make a change: New York or 
New Jersey localities preferred tox 140, 


AMERICAN MACHINIS1 





NEW YORK 

Wanted—A position as superintendent of 
machine shop by experienced man on general 
woil Box 114, AMERICAN MACHINIS1 

lirst class tool and instrument maker ex 
perienced as foreman; good executive, design 
and practice, desires responsible position, Box 
121, AMERICAN MACHINIS1 

\-1 machinist, tool and die maker, over 20 
years’ experience, good in all branches, thor 
ough and competent, desires change ut ot 
New York City. Box 117, AMER. MACHINIST 

Experienced foreman, middle aged, modern 
ideas, now employed, desires change; engi 
nee if work, dynamos and steam pumps; 
A-1 hustler: can handle large force with abil 
ity Box 129, AMERICAN MACHINIS1 

Man thoroughly experienced and up to date 
in modern machine shop methods, familiar 
with use of high speed steels, desires change ; 
position of superintendent, general foreman, 
or head department foereman; have good rec 
ord for past six years as head department 
foreman; who wants me’ I can produce the 
goods; automobile shop preferred Address 


Box 73, AMERICAN MACHINIS1 


‘ 

Successful draftsman, designer; 12 years’ 
experience on automatic machinery, hydraul 
ies, elevators, machine tools, electrical ma- 
chinery, fixtures, ete exceptional ability on 
practical development of automatic machinery 
for cheap production of parts, labor saving 
devices, ete.. and a thorough knowledge of 
modern production methods; a position is 
wanted where this ability is taxed to the 
utmost, with some wide awake manufacturing 
concern: a comparatively low’ salary is asked 
where a permanent position with unlimited 
opportunity for advancement is offered. sox 
130, AMERICAN MACHINIS1 


oOrniio 

Factory superintendent, a good producer, 
experienced in methods of manufacture, hand 
ling of men and keeping down costs. desires 
ebange; technical graduate: best of refer 
ences Box 119, AMERICAN MACHINIST. 

PENNSYLVANIA 

Designing engineer, graduate; 12 years’ ex 
perience on special and automatic machinery, 
typewriters, adding machines: inventive and 
practical man, is very capab'e on bringing 
out new work or improving tox 158, Am. M. 

Ry a mechanical superintendent and pro 
duction engineer of large experience; success 
ful in inereasing production and reducing 
cost of manufacturing: good organizer; now 
holding a similar position, but desire = a 
change: good references tox 125, Am. MA. 

Wanted—A position as superintendent who 
has had a successful experience in the manu 
facture of plumbers’ supplies and = sanitary 
specialties and general brass goods manufac 
turing: energetic: good organizer: can obtain 
highest quality and quantity of work from 
emplovees : now emploved, but desires a 
change, Box 126, AMERICAN MACHINIST, 


Help Wanted 


Classification indicates present address of 
advertiser, nwothine else 
CANADA 
anted——-Skilled toolmakers on punches and 
steady work: wages from S5ec. to 45¢ 
hour Apply Canadian General Electric 
leterboro, Ont 
CONNECTICUT 
Experienced jig and gage designers wanted; 
steady employment promised Box 66, Am. M 
Wanted Experienced mechanical drafts 
men for detail work, in a concern manufac 
turing general rolling ! and hydrautlie 
machinery: state age, experience and = salary 
expected Box 796, AMERICAN MACHINIS1 
DISTRICT OF COLUMBIA 
Wanted—First class instrument maker to 
take second place in shop; must be a man 
of wide experience and expert knowledge in 
fine instrument construction: initial pay on 
the basis of an eight-hour day will be 81000 
to $1200 per year depending upon qualifica 
tions and experience in = instrument shops: 
applications giving full particulars as to 
character of apprenticeship and training, in 
strument making experience and references 
should be addressed The Director, Depart 
ment Terrestrial Magnetism, The Ontario, 
Washington, I. C 
ILLINOIS 


Wanted—Draftsman who has had experi 
ence in designing surface grinders: state ex 
perience and references. Box 24, AM. Macnu 

Wanted-——Screw machine and Jones & Lam 
son operators and toolmakers: good wages, 
no labor troubles Velie Motor Vehicle Co.,. 
Moline, Tl 

Wanted-—Diemakers: high-grade men for 
small accurate work: toolmakers for gage, jig 
and fixture work: milling-machine operators 
for tool-room work: automatic screw machine 
operators for Brown & Sharpe and other au 


AMERICAN MACHINIST 


tomatic screw machines; on this line of work 
we pay competent men 39 cents per hour; 
added premiums will make this rate average 
$2 cents per hour; hand screw-machine op 
erators. In answer give full information. Ad 
dress Department 1056, Western Electric 
Company, Chicago. 

Wanted—Superintendent for factory manu- 
facturing gasolene engines; concern employing 
about 100 men: must be a thorough executive 
and must thorough!y understand the subject 
of gasolene engines: concern is now produc 
ing engines at the rate of about GOOO per 
year: must be familiar with factory system 
in all departments: technical graduate pre 
ferred: in replying give full particulars as to 
past experience with whom, sAlary expected 
und all other details like!y to be of interest. 
Box 99, AMERICAN MACHINIST. 

IOWA 

Experienced foreman for machine’ shop 
building contractors’ equipment ; must be thor 
oughly conversant with modern methods and 
able to show results in a new and well equipped 
shop: furnish full particulars in your first 
ktter and you will at least receive an answer 
Box 46, AMERICAN MACHINIST. 

MASSACHUSETTS 

Designer on rotary printing presses and 
folders. Meisel Press Co., Boston, Mass. 

Wanted—Assistant manager to take charge 
of manufacturing: must be experienced and 
expert in punch and die work. Address Box 
109, AMERICAN MACHINIS4 

Wanted—Owing to an increase of capacity 
we can now use twenty more all-around ma 
chinists in a shop near Boston, making light 
and medium weight machinery ; good pay and 
permanent position for the right men. Box 


55, AMERICAN MACHINIS1 

We are increasing our force and invite ap- 
plications from experienced iron and brass 
moulders, core makers, chippers, pattern 
makers, draftsmen, production men, machine 
tool operators (all kinds), brass finishers, 
polishers, layout men, bench hands, erectors, 
ete. Heavy and light engine and pump man 
ufacture:; works handy to Boston and_ best 
evening schools; no labor trouble, and = ap- 
plicants are notified as soon as positions are 
open; applicants should state age, height. 
weight and experience in detail. Address 
Employment Division, Blake & Knowles Steam 
Pump Works, East Cambridge, Mass 

MICHIGAN 


Wanted—Experienced gunbarrel and gun 
frame bluer. lease state experience. rate 
of wages expected, ete Box 3, AMER. MACH. 

Wanted—Toolmakers, diesinkers, machin 
ists, automatic screw machine operators: also 
Jones & Lamson men for setting up: milling 
machine hands and blacksmiths; first class 
men only: state age, experience and wages. 
Apply Buick Motor Company, Flint, Mich. 

Wanted—Foreman for machine shop em- 
ploying about 50 men manufacturing automo 
bile cranks, transmission gears and vuarious 
auto parts: must be first class man, experi 
enced in automobile and gear work: give ex 
perience, references and salary expected in 
first letter tox O62, AMERICAN MACHINIST 

NEW JERSEY 

Wanted {n experienced man who is a me 
chanic capable of sharpening cutters, drills 
and taking general charge of tool room. Box 
17, AMERICAN MACHINIST. 

Wanted—We desire applications from drop 
forgers, grinders, polishers and milling ma- 
chine hands; the work is a line of hardware 
specialties, and men experienced in this line 
of work who can prove themselves capable, 
will be given permanent positions and ample 
opportunity for advancement. In reply give 
age, references and salary desired. Box 128, 
AMERICAN MACHINIST. 

Wanted—General foreman for machine shop 
in plant building high-speed steam and gas 
marine engines; must be a thorough!y com 
petent mechanic, capable of instructing others, 
good executive with personality and push to 
produce results and minimum costs without 
friction: our business is growing rapidly and 
offers a good opportunity to the right man. 
Address giving experience, nationality. age, 
reference and salary. tox 136, AMER. Macu. 

NEW YORK 

Wanted—Experienced shipping clerk who 
understands heavy and foreign shipments, ete 
Box 123, AMERICAN MACHINIST. 

Wanted—Foreman of rough grinding, pol- 
ishing and buffing department in a modern 
shop: we desire a man who is active and who 
can break in green help. tox 90, AM. MACH. 

Wanted—-Lathe, planer, shaper and all 
around floor hands: no labor trouble, good 
pay, steady work; state experience and wages 
wanted to start W. B. Peirce. North Tona- 
wanda, N. Y. 

Wanted—Experienced switchboard and me 
chanical draftsmen: give age. experience and 
salary wanted. Apply igineer in Charge, 
Drafting Department, General Electric Co., 
Schenectady, N £ 


January 27, 1910. 


Wanted—Lathe hands, planer hands and 
floor hands; applicants must state by whom 
employed, past experience, age and wages ex 
pected, to receive consideration. jox = 42, 
AMERICAN MACHINIST 

Wanted—Thoroughly competent mechanic 
to take position as speed boss; applicant must 
give full particulars in reference to experi 
ence and wages expected in his first letter 
Box 43, AMERICAN MACHINIST. 

Wanted—Factory superintendent for ma 
chine shop and foundry employing two hun 
dred men; one who has had successful experi 
ence; good executive with a clean cut record 
as an earning power. tox S6, AM. MACH. 

Wanted Experienced engineer to take 
charge of erecting department: must be a 
thorough mechanic and conversant with Cor 
liss valve gear; state salary expected and 
when available: give references fox = SD, 
AMERICAN MACHINIST 

Wanted 


Die designer: man who has had ex 


perience in the designing of dies for blanking 
and forming sheet metal: one who has had 
experience in heavy work preferred; mo other 
Maxwell Briscoe Motor Co., 


need apply. 
Tarrytown, 

Wanted—Practical reamer 
who understands” grinding all styles of 
reamers and must know how to operate 
grinding machine; give reference and state 
how long experience and also wages. box 
131, AMERICAN MACHINIST, 

Wanted—General foreman of machine shop; 
must be an active, capable man, and a hustler 
who can produce results with our present 
equipment, which is moderate; this position 
affords excellent opportunities to one who can 
make good. Box 91, AMERICAN MACHINIST 

Wanted—Man to take charge of small tool 
and die department in large manufacturing 
establishment: must be thoroughly familiar 
with al! branches; will also have charge of 
the up keep of finished stock and tempering: 
only the best of those so employed at present 
need apply. Box 127, AMERICAN MACHINIST. 

Wanted—Night foreman for grinding de 
partment employing 15 men on high-class au 
tomobile work; only men who have had ex 
perience on the rapid production of accurate 
work and setting piece work prices need ap 
ply. When making application state age. ew 
perience, wage wanted, where employed for 
the past six years, and in what capacity. Ap 
plicants must answer all of the above ques 
tions in order to receive consideration. tox 
150, AMERICAN MACHINIST. 

OHIO 

Wanted—First-class gas engine erecting en 
gineers, experienced on producer gas installa 
tions and preferably vertical multiple cylin 
der engines: state fully experience and wages 
Apply The Foos Gas Engine Co., Springfield 
Ohio. 

Wanted—Experienced machine designer and 
checker wanted, by large company building 
general line of machinery: good opportunity 
for a thoroughly capable man with wide ex 
perience and some executive ability: in reply 
state age, salary wanted, nationality, names 
of firms worked for and length of service in 
each; also give references and any other in 
formation calculated to give a correct idea 
of applicant's caliber All correspondence 
strictly confidential. Address Box 6, Station 
B. Cincinnati, ©. 

Wanted—First-elass machinists, toolmakers 
die sinkers, lathe, planer, drill press, serer 
machine, boring and milling machine ope 
atcrs, wood patternmakers, brass molders 
polishers, buffers, finishers, spinners, mi!! 
wrights, hammermen and blacksmiths whe are 
seeking positions or desirous of improvin. 
on those which they have, to register their 
numes and addresses with the free Employ 
ment Department of the National Metn 
Trades Association Address Commissioner 
Office, 605 New England Bldg., Cleveland, 0. 

PENNSYLVANIA 


grinder; one 


Wanted—Four A-1 operators on Brown & 
Sharpe screw -machines on delicate inter 
changeable small parts: manufacturing estab 
lishment located in eastern Pennsylvania 
applicants must state experience, wages and 
references; for three months these positions 
will be on the night gang, after that, day 
work; 55 hours per week: no triflers, first 
class mechanies on!y considered. Box 124 
AMERICAN MACHINIST. 

WISCONSIN 

Draftsmen—A few experienced andre 
liable mechanical and structural draftsmen 
wanted immediately. In applying state age, 
salary expected and technical education. The 
Bucyrus Co., So. Milwaukee, Wis. 


For Sale 


For Sale—One 11-inch two-spindle Foote- 
jurt bolt eutter: good as new: used only a 
few months. Rock Island Mfg. Co., Rock 
Island, Ill 
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